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Final Report on US AD A Grant entitled: 

Improving Urine Te sting for Endogenous Steroids bv Isotop e Ratio 

Mass Spectrometry 

Dates covered: April 1, 2003 - Feb 28, 2005 
Don H. Catlin, M.D. 

Specific Aim I: To determine the feasibility and rationale of lowering the IOC cutoff for 
reporting T/E cases from 6 to 4. 

Hypothesis: To the extent that athletes are using testosterone, epitestosterone, or both and 
successful in avoiding detection by the IOC criteria for T/E (>6) and epitestosterone ' 
(>200ng/mL), they are likely to have unusually high (T/E = 5-6) or low (<0.3) urinary T/E ratios. 
Determining the 8 C values of urinary steroids on such samples will define the extent of 
exogenous steroid use in urine supplied by these athletes. 

1) What progress has been made? 

The 8 C values of androsterone and etiocholanolone have been measured in 100 male and 100 
female control subjects. The data are summarized in Table 1 (5 13 C values are expressed in 
%> units). 



Table 1. 












Males 


Females 


N 


Etio 


Andro 


Etio 


Andro 


100 


100 


100 


100 


Min 


-25.2 


-24.8 


-25.7 


-24.8 


Max 


-20.0 


-19.0 


-20.3 


-20.4 


Mean 


-23.1 


-22.3 


-23.5 


-22.5 


SD 


1.0 


0.9 


0.9 


0.8 


Mean-2SD 


-25.1 


-24.0 


-25.3 


-24.1 



Mam Finding 1 The 8 C values for both androsterone and etiocholanolone are normally 
distributed for the female population as are the 8 ]3 C values for etiocholanolone in the male 
population. The5 C values for androsterone in males are not normal (A= 1.1 38 p=0005)witha 
standardized kurtosis of 2.59. After removal of two 5 13 C values at each extreme (-19.012, 
-19.717, -24.806 and -24.782) by successive applications of Grubb's test using p<0.05, the null 
hypothesis of a normal distribution is no longer rejected (A=0.327, p=0.105). The extreme 
values in question do not correspond to extreme values of androsterone concentration and cannot 
be traced to measurement error. It is possible that the outliers are the result of diets that are 
extreme m 8 C values. A single outlier at -20.259 similarly identified among the 5 13 C values for 
etiocholanolone in females may have the same origin. Correlation coefficients for 5 ,3 C values of 
androsterone and etiocholanolone are 0.74 and 0.80 for males and females, respectively. Mean 
differences in 8 C values for androsterone and etiocholanolone are significant for both males 
and females at 0.74 and 1 .08, respectively (Figure 1). The observation that the etiocholanolone 
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6 I3 C value is more negative than the androsterone value in most urine samples has also been 
made in other WADA-accredited labs. 




Main Finding 2 We have completed the screening of 500 athlete samples by their 5 I3 C values 
of androsterone and etiocholanolone. The data are summarized in Table 2. 



Table 2. 


















Males 


Males 




Males 




Low T/E 


T/E 


-1 


High T/E * 


N 


Etio 


Andro 


Etio 


Andro 


Etio 


Andro 


48 


48 


204 


204 


202 


202 


Min 


-24.8 


-23.9 


-25.9 


-24.0 


-26.3 


-25.8 


Max 


-21.7 


-20.0 


-20.1 


-19.2 


-19.7 


-18.8 


Mean 


-23.0 


-21.8 


-22.4 


-21.2 


-22.6 


-21.4 


SD 


0.8 


0.9 


1.0 


0.9 


1.2 


1.1 




* not including 1 case with TE=6.0 










Females 


Females 


Females 




Low T/E 


T/E~ 


1 


High T/E 


N 


Etio 


Andro 


Etio 


Andro 


Etio 


Andro 


6 


6 


19 


19 


20 


20 


Min 


-24.9 


-23.3 


-25.0 


-24.8 


-25.2 


-25.5 


Max 


-22.7 


-20.9 


-22.1 


-21.1 


-21.9 


-20.4 


Mean 


-23.7 


-22.5 


-23.3 


-22.1 


-23.7 


-23.1 


SD 


0.8 


1.0 


0.8 


0.9 


1.0 


1.2 



We measureckhe S 13 C values of the androstanediols for 1 1 of the 500 samples because one or 
both of the 8 C values of androsterone or etiocholanolone were more than 2 SD below the mean 
of the control population. The data are summarized in Table 3. 
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Table 3. 


T/E 






6 13 C (%») 






Difference from 50-P 


Diols would be 




Group 


Etio 


Andro 


5p-Diol 


5a-Diol 


50-P 


50-Diol 


5a-Diol 


reported as 


F 


High 


-25.2 


-25.5 


-26.5 


-25.4 


-26.2 


0.2 


-0.8 




F 


High 


-25.0 


-25.0 


-26.2 


-27.1 


-25.8 


0.4 


1.3 




M 


High 


-25.1 


-25.8 


-24.8 


-26.8 


-24.3 


0.6 


2.6 




M 


-1 


-25.9 


-23.1 


-24.8 


-24.3 


-23.8 


0.9 


0.5 




F 


High 


-24.0 


-24.2 


-25.6 


-25.5 


-24.5 


1.1 


0.9 




M 


High 


-25.3 


-24.1 


-26.0 


-25.8 


-24.7 


1.3 


1.1 




M 


High 


-25.8 


-22.5 


-23.5 


-22.4 


-21.6 


1.8 


0.7 




F 


-1 


-25.0 


-24.8 


-29.0 


NA 


-25.0 


4.0 


NA 




M 


High 


-28.6 


-29.1 


-29.7 


NA 


-24.0 


5.7 


NA 




M 


High 


-26.3 


-24.6 


-29.8 


-28.2 


-23.4 


6.4 


4.8 


Adverse finding 
Adverse findinq | 


M 


High 


-24.5 


-24.6 


-30.4 


-30.9 


-22.8 


7.6 


8.1 



Four of the 1 1 samples had 5 13 C values of one or both of the androstanediols and differences 
from the 50-pregnanediol more than 3 SD beyond the mean of our control populationd). Due to 
low urinary concentrations, the <5 I3 C value of the 5a-androstanediol could not be measured in 2 
of these 4 samples and therefore according to our criteria would be reported as indeterminate 
while the remaining 2 samples could be reported as adverse findings arising from administration 
of testosterone or a related compound. The data of the female with a T/E-l are consistent with a 
user of any T & E product designed to either keep the T/E of a T user below 6 or replenish 
urinary androgens when the endogenous ones are suppressed by exogenous androgen use. 

Main Finding 3 The S 13 C values for epitestosterone have been measured in 100 athletes, 51 of 
which screened with epitestosterone concentrations in excess of 150 ng/mL. The data are 
summarized in Table 4. 



(Table 4. 












Epitestosterone 




ng/mL 


6 13 C 


N 


Others 


High 


Others Hiqh 


49 


51 


49 51 


Min 


17 


169 


-23.2 -29.7 


Max 


56 


374 


-18.5 -18.8 


Mean 


34 


223 


-20.6 -21.3 


SD 


7 


48 


1.1 1.9 



Three of the 100 athletes had 5 13 C values for epitestosterone more than 3 standard deviations 
below our published healthy control group of 43 males(2). In order to assess the possibility that 
epitestosterone had been administered to mask testosterone administration, the 6 13 C values of 
other endogenous steroids were measured. The 6 13 C values of the androstanediols and the 
differences between them and the 5 13 C values of the 5P-pregnanediol were found to be within the 
normal rangeQ), which fails to indicate testosterone use. Yet all three samples are unusual in 
that the differences between the 5 I3 C values of epitestosterone and the 5p-pregnanediol are in 
excess of 4 %>. We do not have reference data for the difference in 6 13 C value between 
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emtestosterone and the 5|3-pregnanediol, but the data from these 3 may indicate epitestosterone 
administation(2jl). Although epitestosterone concentrations have been shown to increase after 
administration of androstenedione(4j, neither the S 13 C values of the androstanediols nor the 
differences between them and the S 13 C values of the 5|3-pregnanediol(?) provide any evidence 
that androstenedione was used. 

Summary of Main Findings I 

Control popuktions have been established for the 5 13 C values androsterone and etiocholanolone 
which will aid in the interpretation of screening data from athletes' urine samples. This is 
especially important for cases where the measurement of the S ,3 C values of the androstanediols 
is not possible due to low concentration. The difference between the mean 5 13 C value of 
androsterone and that of etiocholanolone is significant and these values are correlated. Outliers 
with respect to this difference would indicate administration of steroids such as 
5a-dihydrotestosterone. This measurement could serve as an alternative to other confirmation 
procedures(5). 

The results of our study which classified athletes' samples into 3 categories based on screen T/E 
indicate that a reduction of the cutoff for a T/E positive from 6 to 4 may increase detection of 
T£nn Sm8 a , SCre u n f thC * C ValueS ° f androst erone and etiocholanolone we found four 
out of 500 samples which merited further study. Two of those four samples could be reported as 
adverse findings using our accepted criteria for the 6 I3 C values of 2 androstanediols and 1 
pregnandiol Both of these samples had a screen T/E between 4 and 6 and according to WADA 
guidelines effective August 13, 2004 would have been submitted for IRMS analysis©. 

The 5 13 C values of epitestosterone in 3 of 49 samples which had screened with epitestosterone 
concentrations in excess of 180 ng/mL were found to differ from the 5 ,3 C value of the 5B- 
pregnanediol by more than 4 %,. Although this difference is highly suspect and could represent 
administration of epitestosterone as a masking agent©, a measurement of the 5 13 C values of the 
androstanediols did not indicate testosterone administration. Yet the simultaneous 
administration of testosterone and epitestosterone should not be ruled out as the relationship 
between the elimination half-lives of testosterone and epitestosterone is not known. 

lljL?ivJ? r ° JeC Ko timeHne ^ ^ been aChieVed ' d ° CHangeS Keed t0 be made t0 the aim or 

3) What are your plans for the project next year? This is the final report 

4) If you are working in collaboration with others, or depend on other organizations or 
institutions to meet the objectives, how are those relationships working? NA 

Specific Aim IT: To compare urinary metabolites, T/E ratios, and plasma testosterone after 
administering oral testosterone to males with high T/E ratios and those with low T/E ratios. 

Hypothesis: There will be large and significant differences in the outcome measures in the two 
groups of subjects. Those ,n the high mode (HM-T/E) group will have typical rises in plasma 
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testosterone, rapid elevations in urine T/E, high excretion rates of testosterone and its 
metabolites, and changes in 5 I3 C values consistent with full incorporation of the exogenous 
testosterone into the metabolic pathways. Conversely the subjects in the low mode (LM-T/E) 
group will have minimal rises in plasma testosterone, no change in urine T/E, low excretion rates 
of urine testosterone and metabolites, and uncertain changes in 5 13 C values of urinary steroids. 

1) What progress has been made? 

Our initial plan was to use a cyclodextrin testosterone preparation that could be given orally. 
This type of preparation has still not been licensed in the United States and research material 
could not be obtained. As stated in our initial proposal we moved to a transdermal 
administration. 

Potential subjects were screened for baseline T/E with a random urine collection. Those subjects 
who had TE < 0.3 or > 1.0 were invited to participate in the study. Nine subjects began the 
study, 5 HM and 4 LM; however, one of the HM subjects (HM 4) had the patches fall off shortly 
after the study began and was excluded from further analysis. The subjects are described in 
Table 5. 



liable 5. 












T/E 


Aqe 


Ht (in) 


Wt (lbs) 


LM1 


0.1 


30 


69 


175 


LM2 


0.2 


20 


66 


130 


LM3 


0.2 


20 


66 


155 


LM4 


0.2 


22 


69 


140 


HM1 


1.1 


25 


70 


165 


HM2 


1.6 


26 


66 


150 


HM3 


2.7 


25 


74 


230 


HM4 


4.9 


26 


66 


163 


HM5 


6.3 


25 


76 


180 | 



The study was approved by the UCLA IRB (#02-1 1-083-02A) and all subjects gave written 
informed consent. A medical screening questionnaire was completed: subjects were free from 
any medical problems and had no illnesses affecting their kidneys, liver, or reproductive 
hormones. None of the subjects were taking any prescription medications or nutritional 
supplements. 

On Day 1 the subjects reported at approximately 8 am, were given urine collection vessels, and 
were instructed to do 2 four-hour urine collections, i.e., from 8-12 noon and 12 noon to 4 pm. 
Prior to beginning the first collection, subjects went to the restroom and emptied their bladders 
Subjects reported back at approximately 4 pm with their collection containers. On Day 2 the 
subjects again reported at approximately 8 am. A baseline blood sample was taken and subjects 
were again asked to empty their bladders completely. Serum was aliquotted and sent to the 
UCLA Clinical Lab for a comprehensive metabolic panel. The UCLA Olympic Analytical 
Laboratory analyzed a serum aliquot by LC-MS for testosterone. A physician applied 4 patches 
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each containing 5 mg testosterone (Androderm® by Watson Pharma, Corona, CA, lot 
#91340804) as recommended by the manufacturer to a glabrous area of the back. If the patches 
fell off, the subjects were instructed to contact the researcher and new patches were applied. 
Subjects were instructed to perform 2 four-hour urine collections. Subjects returned at 
approximately 4 pm and had a second venipuncture performed and one serum separator tube of 
blood collected. They were given urine collection vessels for a four-hour collection (4 pm to 8 
pm) and then for an overnight collection (8 pm to 8 am). On Day 3 the subjects reported at 
approximately 8 am and had a third venipuncture and one serum separator tube of blood 
collected (about 5 mL). The testosterone patches were removed, the skin wiped down with 
alcohol and the subjects were given urine collection vessels for the two final four-hour urine 
collections. Subjects returned at approximately 4 pm to return the urine containers and complete 
the study. 

Urinary concentrations of androsterone, etiocholanolone, testosterone, epitestosterone, 5P- 
androstane-3a,17(J-diol (5a-diol), 5a-androstane-3a,17P-diol (5P-diol), epitestosterone 
precursor, epitestostosterone Ml, and epitestosterone M2 were calculated by GCMS by 
comparison to a standard curve prepared by spiking a steroid-free urine matrix. Plasma 
testosterone glucuronide concentrations were determined by LC/MS/MS(8). 

The 5 C values of urinary androsterone, etiocholanolone, 5P-androstane-3a,17p-diol, 5a- 
androstane-3a,17p-diol 5, and 5p-pregnane-3oc,20a-diol (5p-P) were determined according to 
our published methods(9jJ0). Due to low urinary concentrations, the 6 I3 C values of 5P-diol, 5a- 
diol, and 5P-P could not be measured in two samples. 

Statistical comparisons between day and groups were conducted via mixed-effect ANOVA using 
MIXEDCLl) procedure on SAS version 8.02 (SAS Institute, Cary, NC). 

Main Finding 1 Testosterone extracted from one patch of the same lot used for the study was 
found to have a 5 13 C value of -28.8 %>. 

Main Finding 2 The mean day 2 testosterone excretion rate was significantly higher than on 
day 1 for the HM group (p=0.0002) but not the LM group. Mean testosterone excretion rates 
differed between HM and LM groups on day 2 (p=0.0004) Epitestosterone excretion rate 
differed between day 1 and day 2 for all subjects combined (p=0.0204) but not within groups. 
Mean day 2 5a-diol excretion rates were different from day 1 for both the HM (p=0.0155) and 
LM (p=0.0102) groups. Mean day 2 5p-diol excretion rates were different from day 1 for the 
HM (p=0.0018) but not the LM group. Mean 5p-diol excretion rates differed between HM and 
LM groups on days 1 (p=0.0042) and 2 (p=0.0004). Mean excretion rates by day and group are 
presented below (Figure 2). 

Figure 2. 
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Main Finding 3 Differences in S ,3 C values (A6 ,3 C) for androsterone, etiocholanolone, 5a-diol 
and 5p-d,ol relative to 5P-P are presented below (Figure 3). HM and LM groups are different 
only on day 2 and then only for 5P-diol. Within the LM group day 2 A5 13 C was increased on day 
2 and returned near baseline levels for all 4 compounds on day 3. The pattern is somewhat 
different within the HM group with no significant change seen for etiocholanolone, increased 
A5 C on day 2 for androsterone and increased A5 I3 C on days 2 and 3 for 5a-dioI and 5p-diol. 
Figure 3. 
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Main Finding 4 Mean serum testosterone concentration increased on day 2 and returned to 
baseline levels on day 3 for both the LM (p=0.0003) and HM (p=0.0036). While there was no 
difference in baseline serum testosterone concentrations, the mean concentration for the LM 
group (129 ng/mL) was significantly higher (p=0.0386) than that of the HM group at 129 and 67 
ng/mL, respectively (Figure 4). 



Figure 4. 

Serum Testosterone 
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Summary of Main Findings II : 

The measured 5 13 C value of -28.8 %> for testosterone extracted from one 5 mg patch marketed 
under the name Androderm® by Watson Pharma is similar to that of commercially available 
reference standards. 

Upon transdermal testosterone administration, HM subjects exhibit increased testosterone 
excretion rates while LM subjects do not although serum testosterone concentrations are elevated 
for both groups. While 5a-diol excretion rates are increased for both HM and LM groups, only 
the HM group exhibited significantly increased 50-diol excretion rates. 

With respect to A5 13 C for 5a-dioI and 5p-dioI, levels returned to baseline 24 hours after 
administration for the LM group but remained significantly higher than baseline for the HM 
group. 

2) If the projected timeline has not been achieved, do changes need to be made to the aim or 
objective? 

3) What are your plans for the project next year? This is the final report. 

4) If you are working in collaboration with others, or depend on other organizations or 
institutions to meet the objectives, how are those relationships working? NA 

Specific Aim V : To conduct a cross-sectional study of the influence of diet on the 5 13 C values of 
5 urinary steroids and to conduct a longitudinal study of the influence of altering the diet from- 
normal-* high soy-* normal on the 6 13 C values of urinary steroids. 

Hypothesis: The 5 i3 C values of urinary steroids in subjects whose diet consists mainly of 
vegetable products will be lower than the 5 ,3 C values of urinary steroids of a comparable control 
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group that ingests a normal diet. In the longitudinal study the 5 13 C values of urinary steroids will 
be m the normal range during the baseline period, they will decrease while on the soy diet and 
return to normal during the recovery period. The changes in 5 I3 C values will not be sufficient to 
result in "positive" IRMS reports. 

1) What progress has been made? 

The cross-sectional study has been completed. A total of 20 control subjects and 24 vegan 
subjects completed the urine collection. One control subject, who submitted a dilute sample that 
could not be analyzed, was excluded. Only 15 of the remaining control subjects completed diet 
histories. Following their analysis for soy content, one control subject was excluded because he 
obtained too many calories (at least 10%) from soy. Of the 24 vegan subjects who completed the 
urine collection, one subject did not complete the 7-day diet history and one subject's dietary 
analysis revealed inadequate total calories (35% of predicted) indicating an incomplete 
recording. Both were excluded from the study. This yielded a total of 14 control subjects and 22 
vegan subjects for comparison. The data are summarized in tables 6 and 7. Measured 5 13 C 
values of urinary androsterone and etiocholanolone for the vegan group were significantly more 
negative (pO.OOl) than controls. Urinary concentrations did not significantly differ between 
groups (p>0.1). 



Table 6. 

MIN 
MAX 
MEDIAN 
MEAN 


AGE 


CONTROL N=18 
GENISTEIN DAIDZEIN 


TOTAL 


AGE 


VEGAN N=23 
GENISTEIN DAIDZEIN 


TOTAL 


22 

38 

29 


38 
3394 2346 
213 205 
688 436 


38 
5740 
485 
1124 


15 
49 

28 


207 184 
40015 24912 
1966 1224 
6103 3376 


391 
64927 
3227 
9479 




1 Table 7. 

MIN 
MAX 
MEAN 
CV% 


CONTROL N=1 8 
ETIO ANDRO 
ng/mL 8 13 C n g/mL 5 13 C 


ng/mL 


VEGAN N=23 
ETIO ANDRO 
S 13 C nq/mL 8 13 C 


735 
3057 
2175 

34 


-25.3 933 

-22.4 5832 

-23.7 2285 

3 58 


-23.8 
-21.0 
-22.3 
3.5 


141 
4012 
1849 

59 


-27.2 285 

-22.5 9268 

-24.9 2695 

4 82 


-25.4 

-22.1 

-23.6 

4 



A Longitudinal pilot study to assess the rate of change of 5 13 C values of urinary steroids upon a 
change m diet has been conducted. One healthy male subject, 37 years of age collected 24 hour 
unnes for 24 days. On days 2 through 14, the subject consumed a corn-free diet while on all 
other he ate as usual. On days 17-19 and 23, no urine was collected. Urinary concentrations of 
androsterone, etiocholanolone, testosterone, epitestosterone, 5p-dioI, 5a-diol, and DHEA were 
calculated by GCMS by comparison to a standard curve prepared by spiking a steroid-free urine 
matrix. The 5 C values of urinary androsterone, etiocholanolone, 5|3-diol, 5a-diol and 5B-P 
were determined according to our published methods (9;10) . 
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Main Finding 1 Both the control and vegan groups were similar to the laboratory's reference 
population in terms of their average T/E ratio. The T/E ratio ranged from 04 to 3 21 in the 
vegan group and from 0.08 to 3.15 in the control group. There was a statistical difference 
between the groups with respect to T/E (p=0.02). 

Main Finding 2 The mean 8 ,3 C values for androsterone and etiocholanolone in the vegan 
group were -23.6 and -24.9 %o, respectively whereas in the control group they were -22 5 and 
-23 9%o. The 5 C values were significantly different between control and vegan groups for both 
androsterone (p =0.0007) and etiocholanolone (p=0.005). Three subjects in the vegan group had 
5 C values for one or both of androsterone and etiocholanolone removed in the negative 
direction by more than three standard deviations from the laboratory reference means (-24 8 for 
androsterone and -26.1 etiocholanolone). These samples underwent IRMS analysis for 5p-diol 
5a-diol and 5p-P. No differences (Table 8) between the androstanediols and the pregnandiol' 
exceeded our 3 S.D. cutoff. Differences between both androsterone and etiocholanolone and the 
pregnandiol did not exceed 3 %o and would therefore not require a report of "consistent with the 
administration of a steroid"(6). 



Table 8. 



Sex T/E 



5 13 C (%o) 
Etio Andro 5p-Diol 5a-Diol 



5P-P 



0.21 
0.78 
1.32 



-27.2 
-26.8 

-26.0 



-25.4 
-25.1 
-25.4 



-24.4 
-26.3 
-26.0 



-25.6 
-27.0 
-26.0 



-25.5 
-25.7 
-25.1 





Difference from 5P-P 




5p-Dio 


5a-Diol 


Etio 


Andro 


-1.2 


0.0 


1.7 


-0.1 


0.6 


1.3 


1.1 


-0.6 


1.0 


1.0 


0.9 


0.3 



Mam Finding 3 No correlations were found between 8 13 C values and collected dietary 
parameters, specifically carbohydrate, fat and protein in diet expressed both in terms of grams 
and percent of total intake, total kcal, kcal from soy, grams of soy protein, percent of soy 
carbohydrate, protein and fat, and percent of total protein derived from soy. No correlations 
were found between 5 ,3 C values and any of fat, saturated fat, cholesterol, or dietary fiber (in 
either the total or soy portion of the diet). 

Main Finding 4 The isoflavone analysis was carried out on 14 control and 22 vegan subjects 
The results are summanzed in Table 6. The vegan group's median isoflavone excretion rate at ' 
23 umol/day was significantly higher (p=0.0002) than the 2.7 p.mol/day in the control group 
The isoflavone values were also compared with the dietary analyses and the best correlation was 
between total isoflavones excreted per day and the amount of fat derived from the soy portion of 
the vegetarian subject's diet (R=0.56). There was otherwise no correlation between the amount 
of isoflavones excreted per day and the 7-day dietary recall. The amount of isoflavones excreted 
did not correlate with IRMS values for either androsterone or etiocholanolone (R= -0 09 and - 
0.04, respectively). 

Main Finding 5 Although the plot of S I3 C values appears to have a downward trend during the 
shift to a corn-free diet (Figure 4), the mean 8 ,3 C values for both androsterone and 
etiocholanolone were not significantly different when comparing days on the control and corn- 
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free diets (p>0.05). There is no apparent effect of diet on the differences between the 
androstanediols and the pregnanediol (Figure 4). 



Figure 4. 




Summary of Main Findings V : 

In the cross-sectional study a statistical difference was found between the control and vegan 
populations with respect to 17E ratio. Mean S I3 C values for androsterone and etiocholanolone 
were also significantly between groups. 

Although three subjects in the vegan group had 8 13 C values for one or both of androsterone and 
etiocholanolone removed in the negative direction by more than three standard deviations from 
the laboratory reference means, AS I3 C for 5a-diol and 50-diol relative to 5B-P did not exceed ou 
3 S.D. cutoffO). 

No correlations were found between 5 I3 C values and any collected dietary parameters. Neither 
did 8 C values correlate with measured urinary isoflavone concentrations. 

Our longitudinal pilot study showed no significant differences between 8 13 C values of 
androsterone, etiocholanolone, 5a-diol or 5P-diol. 

2) If the projected timeline has not been achieved, do changes need to be made to the aim or 
objective? 

3) What are your plans for the project next year? This is the final report. 

4) If you are working in collaboration with others, or depend on other organizations or 
institutions to meet the objectives, how are those relationships working? NA 

Results: A manuscript describing the results of our cross-sectional study is being prepared. 
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2) If the projected timeline has not been achieved, do changes need to be made to the aim or 
objective? No 

3) What are your plans for the project next year? This is the final report. 

4) If you are working in collaboration with others, or depend on other organizations or 
institutions to meet the objectives, how are those relationships working? NA 

FOR THE OVERALL RES EARCH PROJECT. ANSWER THE FOLLOWING: 

1) What have been the project's key dissemination activities during the past year? None. 

2) Have there been changes to the project's other sources of support? No. 

QUESTIO NS THAT PERTAIN TO THE FINAL REPORT 

1) Are there actions that need to be taken to facilitate incorporation of the results of your 
research into routine drug testing? There are no specific issues but we should chat about 
some of the implications, particularly with respect to TE. 

2) Do you have recommendations for additional dissemination of the results of your 
research that USADA should pursue? I can see that Dr. Bowers is involved in international 
aspects of the method in general - reference standards, etc. This is very useful. I also note the 
formation of a new science advisory committee which is also very much needed. 

3) How do you assess USADA's role. In addition to providing the funding USADA has been a 
great help in many ways. They have made certain sample available to us. Many of my particular 
issues regarding research funding are under discussion at USADA. This is particularly important 
to me and I trust the effort will continue. 

An issue that deserves serious reflection pertains to privacy and confidentiality. I am sure that 
USADA does the best it can under the circumstances, but in light of Balco I wonder if it is time 
to try a different approach. The dopers are a determined lot, they have no scruples, and they do 
not obey any rules. They use a variety of known and unknown techniques to obtain our methods 
and use them for nefarious purposes. Efforts to limit their success are needed. 

Reference List: Laboratory Publication s and Work-Products attributed in part to th e USADA 
IRMS Grant 



Reference List 

1. Aguilera R, Chapman TE, Starcevic B, Hatton CK, Catlin DH. Performance characteristics of a carbon 
isotope ratio method for detecting doping with testosterone based on urine diols: controls and athletes with 
elevated testosterone/epitestosterone ratios. Clin Chem 2001 Feb ;47 (2):292 -300 2001;47:292-300. 

2 ' ^"^5* ^ Hatt ° n CY ^ Cathn DH - Detection of epitestosterone doping by isotope ratio mass spectrometry 
Clm Chem 2002 ;48 (4):629 -36 2002;48:629-36. 



USADA 1019 



13 

3. Starka L. Epitestosterone. J Steroid Biochem Mol Biol 2003 Oct ;87 (1):27 -34 2003;87:27-34. 

4. Catlin DH, Leder BZ, Ahrens BD, Hatton CK, Finkelstein JS. Effects of androstenedione administration on 
epitestosterone metabolism in men. Steroids 2002 Jun ;67 (7 ):559 -64 2002;67:559-64. 

5. Kicman AT, Courts SB, Walker CJ, Cowan DA. Proposed confirmatory procedure for detecting 5 alpha- 
dinydrotestosterone doping in male athletes. Clin Chem 1995;41:1617-27. 

6. WADA Laboratory Committee. Reporting and Evaluation Guidance for Testosterone, Epitestosterone, T/E 
ratio, and Other Endogenous Steroids. TD2004EAAS. 2005. 

Ref Type: Internet Communication 

7. Catlin DH, Hatton CK, Starcevic SH. Issues in detecting abuse of xenobiotic anabolic steroids and 
testosterone by analysis of athletes' urine. Clin Chem 1997;43:1280-8. 

8. Starcevic B, DiStefano E, Wang C, Catlin DH. Liquid cnromatography-tandem mass spectrometry assay for 
3f? ?! ^ ' test ° sterone "* trideuterated testosterone. J Chromatogr B Analyt Technol Biomed Life Sci 
2003 Jul 25 ;792 (2): 197 -204 2003;792: 197-204. 

9. Aguilera R, Catlin DH, Becchi M, Phillips A, Wang C, Swerdloff RS et al. Screening urine for exogenous 
testosterone by isotope ratio mass spectrometric analysis of one pregnanediol and two androstanediols. J 
Chromatogr B Biomed Sci Appl 1999;727:95-105. 

10. Aguilera R, Chapman TE, Catlin DH. A rapid screening assay for measuring urinary androsterone and 
etiocholanolone delta(13)C ( per thousand) values by gas chromatography/combustion/isotope ratio mass 
spectrometry. Rapid Commun Mass Spectrom 2000 ; 14(23):2294 -9 2000; 14:2294-9. 

11. SAS System for Linear Models, Third ed. Cary, NC: SAS Institute Inc., 1991. 



US AD A 1020 



USADA 

I'm" 



UNITED STATES ANTMJOPING AGENCY 
GRANT APPJUCATTON 



1. Title of Project 

Standardization and Methodology for Steroid Isotopic Analysis 

2. Principal Investigator/Program Director 
2a. Name (last, first, middle) 

Brenna, James Thomas 
2b. Degreesfs) 

BS MS PhD 
2c. Social Security Number 

041-50-7417 
2d. Position Title 

Professor and Director of Undergraduate Studies 
2a. Mailing Address (street, city, state, zip code) 

Cornell University 

Savage Hall 

Ithaca, NY 14853 



2f. Department, Service, Laboratory, or Equivalent 

Division of Nutritional Sciences 
2g. Major Subdivision 

NYS Colleges of Human Ecology & Ag & Life Sciences 
2h. Telephone and Pax (area code, number and extension) 

(607)255-9182; Fax 255-1033 
2i. Email 

<jtb4@cornell.edu> 



3. Human 
Subjects 

□ Yes 



3a. If "Yes" 
IRB approval 
date: 



Fuli IRB or 
Expedited 
Review 
□ Yes 
D No 



3b. Assurance 
of compliance 
number: 



5a. Direct Costs ($): 

554,483 



5b. Total Costs ($)• 
693,104 



7. Applicant Organization: 

Name Cornell University 

Address Office of Sponsored Programs 

120 Day Hall 

Ithaca, NY 14853-2801 



4, Vertebrate 
Animals 

□ Yes 
iS No 



6a. Direct Costs ($): 

1,075,790 



From 



1 Feb 2006 



4a. If "Yes" IACUC 
approval date: 



4b. Animal welfare 
assurance number: 



6b. Total Costs ($): 

1,344,737 



Through 



31 Jan 2009 



10. Official Signing for Applicant Organization: 

Name Brenda Truesdail 

Title Sr. Grant & Contract Officer 

Address Cornell University 

Office of Sponsored Programs 

120 Day Hall 

Ithaca, NY 14853-2801 

Telephone 607-255-7124 

Fax 607-255-5058 

Email bmt2@cornell.edu 



9. Type of Organization 

Public: □ Federal Q State \J Local 

Private: g[ Private Nonprofit Q Private Forprofit 



12. Principal Investigator/Program Director Assurance: 
i certify that alt expenditures made with grant funds awarded by USADA 
are for appropriate grant purposes in furtherance of USADA's scientific 
and educational purposes and in accordance with the provisions of the 
application, grant terms and conditions and all other award documents. 



11. Administrative Official to be Notified if Award is Made (if different 
than "Official Signing": 

Name Brenda Truesdail 

Title Sr. Grant & Contract Officer 

Address Cornell University 

Office of Sponsored Programs 

120 Day Hall 

Ithaca, NY 14853-2801 

Telephone 607-255-7124 

Fax 607-255-5058 

Email bmt2@cornell.edu 



13. Applicant Organization Certification and Acceptance: 

I certify that all expenditures made with grant funds awarded by USADA 
are for appropriate grant purposes in furtherance of USADA's scientific 
^nd educational purposes and in accordance with the provisions of the 
pplication, grant terms and conditions and all other award documents. 




USADA 1021 



Principal Investigator/Program Director (Last, first, middle): Brenna, J. Thomas 



Type the name of the principal investigator/program director at the top of each printed page and each continuation page. 

RESEARCH GRANT 



TABLE OF CONTENTS 



Page Numbers 



Face Page 

Table of Contents Performance Sites and Key Personnel. 



USAM Page"2_ 



Research Plan (Items a-e: not to exceed 20 pages) 

a. Specific Aims 3 

b. Background and Significance 4~ 

c. Preliminary Studies/Progress Report 9" 

d. Research Design and Methods j2 

e. Plans for Result Transfer. 

c. Literature Cited 

d. Human Subjects jo" 

e. Vertebrate Animals j<j~ 



15 



17 



Detailed Budget for Initial Budget Period 20 

Budget for Entire Proposed Period of Support 21~ 

Other Support 23~ 

Resources TT" 



Performance Site(s) 25 

Key Personnel 25~ 

Biographical Sketch— Principal Investigator/Program Director (Not to exceed two pages) 26~ 

Other Biographical Sketches - (Not to exceed two pages for each) 28~ 

Letters of Support (if necessary) 



^|l|? Number pages consecutively at the bottom throughout the application. USADA 109? 



Principal Investigator/Program Director (Last, first, middle): Brenna, J. Thomas 



a. Specific Aims 

The high precision isotopic analysis of endogenous steroids is now recognized as a unique and 
powerful tool for detection of doping. The analysis is based on gas chromatography combustion 
isotope ratio mass spectrometry (GCC-IRMS) of several different steroids. As currently practiced, 
GCC-IRMS continues to be a specialty technique that is considered difficult to standardize for routine 
use by high throughput labs. 

The purpose of this proposal is a focus on the analytical chemistry of high precision isotope 
measurements for steroid analysis. Protocols, standards, and software will be developed for 
comprehensive harmonization of these analyses that can be implemented in testing laboratories 
worldwide, and concurrently to research a cutting edge strategy for improving the sensitivity and 
specificity of analysis. The conclusions of the 2003 USADA Research Symposium that dealt with 
these issues extensively will guide the project, and the researchers expect to be in close contact with 
USADA during the course of the project. 

To these ends, the specific aims are: 

1) To create isotopic standards of several types for the commonly analyzed steroids. 

o Round robin standards 
o Proficiency standards 
o Working standards 

■2) Instrument-independent software to enable cross-platform comparison of isotopic data. 

3) A basic research component into the compound-specific analysis of steroids to improve accuracy 
and precision of analysis and reduce the importance of inferring compounds. This will consist 
of the first interfacing of the novel technique of GCxGC (2 dimensional GC) as a separation 
system for IRMS, to eliminate interferences in complex matrices. 

At the conclusion of this 3 year program, we will have a) developed and made available to the doping 
testing community a series, of standards for calibration and proficiency testing, b) conducted at least 
one round robin test of worldwide proficiency in isotopic steroids testing, and c) investigated whether 
a cutting edge strategy for isotopic analysis can be applied to improve steroid testing on a routine 

D3SIS. 



b. Background and Significance 

i. Significance: 

Recommendations for refinement of high precision isotopic testing for doping. 

The Second Annual USADA Symposium on Anti-Doping Science in 2003 was titled "Application of 
^as Chromatography - Combustion - Isotope Ratio Mass Spectrometry to Doping Control" It was 
attended by representatives of Olympic testing laboratories worldwide, officials of USADA and the US 
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Olympic Committee, and experts in GCC-IRMS. The conclusions of that symposium are reproduced 
in Box 1, from the USADA webpage [2]. Of the six main recommendations, four (1, 2, 4, 5) directly 
involve analytical standards and related developments, and the others would benefit from such an 
effort. It is the purpose of this proposal to be directly responsive to the recommendations involving 
analytical developments (underlines added) as deliverables from this grant, and to work with USADA 
through Dr Bowers and others to achieve as many of the goals as can be addressed with the 
resources that become available. We regard these as generally low risk tasks that nevertheless 
require considerable experience in IRMS analyses for success. In addition, a research component of 
greater risk and potentially high reward is added to the proposal, consistent with the goals of 
increasing the sensitivity and specificity of the analyses in goal 6. 



Boxi: 2003 USADA Research Symposium. Recommendations and Conclusions 

1) A small expert panel should be convened to consider what specific assay improvements 
are needed, guidelines should be used, and make recommendations to WADA. These 
recommendations may include guidelines on assay characteristics and performance 
criteria that will unify the method(s) that are used in doping control. 

a) Build on the foundation provided by the IOC Working Group 

b ) Develop a Proficiency Testing Rou nd Robin to improve harmonization of reported 
values 

2) USADA should fund a 50-subject reference range study in the eleven labs currently 
reporting GC-C-IRMS data 

a ) Reference material and /or internal standard must be identified and produced 

b) Target substances must be identified and run in all samples 

c) Specify in ternal standard and reporting requirements 

3) There are ways to beat the GC-C-IRMS test, such as administration of hCG, aromatase 
inhibitors, or clomiphene. 

a) Doping may have occurred, even in the presence of a negative GC-C-IRMS test; 

b) A positive GC-C-IRMS does definitively support the administration of pharmaceutical 
T or T precursors 

c) An expert panel needs to provide recommendations on the combination of longitudinal 
testing and GC-C-IRMS to provide cost-effective testing strategies 

d) A GC-C-IRMS may be required in every case of an elevated T/E ratio 

4) The reporting of differences of 8*3C values fusing an endogenous reference compound) as 
opposed to the ratio of 813C values is strongly recommended. There may be additional 
benefit in considering the abs olute Si^C values compared to the reference- ranges of 
individual target analvtes. 

5) A Reference Material and/or Internal Standard material should be developed to assist the 
laboratories in achieving more uniform results. 

6) There is a need for additional research funding in this area. Topics include the sensitivity 
and specificity of screening using A/E versus the Adiols. 
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In the balance of this Background section, we outline various technical aspects that involve directly or 
: indirectly the measurement of natural isotope ratios for reference. 

ii. High precision isotope ratio mass spectrometry (IRMS) and isotopic calibration 

High-precision gas isotope ratio mass spectrometry (IRMS) is the classical technique for 
determination of isotope fractionation. due to natural processes for C, H, N, O, and S (1,2). It is the 
difference between isotope ratios of unknowns and that of a working standard which can be 
measured with great reproducibility on a day-to-day basis, and so reliable working standards, 
calibrated against international standards, are essential. 

High precision isotope measurements are considered at three levels of specificity. Bulk Stable 
Isotope Analysis (BSIA) involved combustion or other chemical reactions that transform a chemically 
complex sample into C0 2 , N 2 or similar small molecule for isotopic analysis. Compound-Specific 
Isotope Analysis (CSIA) refers specifically to isotopic analysis of an isolated chemical compound, 
typically by gas chromatography (GC). At the highest level of detail, position-specific isotope analysis 
(PSIA) measures intramolecular isotope ratios, which in principle should be most sensitive to 
alterations by adulteration or doping. A purely instrumental method based on IRMS is to combine 
online pyrolytic fragmentation with separations for PSIA analyses [3]. 

At the BSIA (bulk) level and at the CSIA level, the isotopic caljbrant gas is usually C0 2 admitted to the 
IRMS from a separate volume. CSIA data can also be calibrated by use of a calibrated compound 
within the chromatogram [4]. At the PSIA level, pyrolysis-induced fractionation requires that the 
calibrant is reference compound of the same structure as the analyte [5], though recent progress in 
our laboratory suggests that calibrant gas might be used as well (Wolyniak and Brenna, unpublished). 

High precision isotope analysis of steroids is done at the CSIA level, and thus C0 2 is most often 
used. However, the availability of calibrated steroids would open an alternative method, and in 
addition would produce standards for various types of analyses. This alternative is considered 
preferable for some analyses since standard would be subject to equivalent chemical steps as the 
analyte. 



iii. Isotopic Reference 
Creation and use 



Materials - 



The properties for high precision isotope 
standards were first enunciated by A. 
Nier [6] and the first reference material 
for carbon analysis, a carbonate known 
as PeeDee Belemnite (PDB) with R PD b = 
13 C/ 12 C = 0.0112372 ± 0.0000090 (3) 
which is relatively high for natural 
materials. Although the supply of this 
material has long been exhausted, 
carbon isotopic standards generated 
->ince PDB are calibrated against this 
figure and expressed using the standard 




HOOC-Cli 



HOOC^ ; C< 2 )H3 



Bulk Stable Isotope Analysis (BSIA) 
e.g 8 13 C(plant) 



Compound-Specific Isotope Analysis (CSIA) 
e.g. 8 13 C (acetate) 

Position-Specific Isotope Analysis (PSIA) 



8 13 C< 1 » ; 8 13 C< 2 > 



Figure 1. Levels of isotopic specificity. BSIA characterizes 
complex chemical mixtures such as a plant. CSIA characterizes 
purified chemical compounds such as acetate, and PSIA 
characterizes intramolecular isotope ratios. 
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5 Cpdb = 1000x(R sp i - Rpdb)/Rpdb, where Rspl is the carbon isotope ratio of the sample. The chemical 
composition of most carbon standards, for instance, oil, polyethylene foil, or graphite, is not fully 
characterized [7], because they are completely combusted prior to use. They therefore can serve as 
CSIA standards only insofar as they are used to calibrate a working standard of C0 2 gas. 

CSIA standards have been created, notably for natural gases and for both C and H, by combusting 
an aliquot of pure compounds (e.g., methane, ethane, propane), characterizing their isotope ratios, 
and then mixing them together. 

This procedure has been rarely used for biological CSIA. A barrier to creation of standards for 
endogenous compounds is that there is always some endogenous analyte of necessarily unknown 
isotope ratio in every sample. Addition of an isotopically calibrated compound would then result in an 
unknown overall isotope ratio. The way around this problem is to use such a procedure with 2 or 
more isotopically calibrated standards to calibrate the endogenous isotope ratio by the method of 
standard addition. This procedure is very similar to the method of standard addition for quantitative 
calibration, except that the standard would be added by a very careful quantitative measurement, and 
then the ratio of standard to endogenous analyte used to calculate the isotope ratio of the 
endogenous material. In total then, the isotope ratio of the analyte within matrix, e.g. urine, can then 
be used as a standard. We will use a procedure employing these principles to create standards for 
steroid analysis. 

Round Robin ("Interlaboratory Comparisons" or "Ring Tests"). A general method for worldwide 
calibration of standards is the Round Robin, or Ring Test method. The method has been used 
numerous times for calibration of isotopic standards (e.g., [8-10]). In this method, replicate samples 
of known, very low variability are distributed to laboratories for analysis. Laboratories are masked to 
the isotope ratios, analyze them according to their standard methods for unknowns, and return values 
to a central recorder along with a secret identifier code. The recorder removes information 
connecting the isotope ratio results and the specific laboratory and passes the results with codes to 
the central research laboratory. Results are analyzed and circulated with codes only so that specific 
laboratories can compare their results to worldwide results, and all can compare the summary data, 
including mean and distribution of results for quality control and for establishing minimal levels of 
proficiency. Development of a Round Robin program is responsive to Recommendation 1 of Box 1. 

iv. IRMS Data processing 

IRMS instruments generate an array of raw data from their faraday cup detectors that must be 
converted to isotope ratios. The algorithms for performing this function are highly refined but are 
generally not known to the user community because they are generally developed by instrument 
manufacturers and held as proprietary. Only very general descriptions exist in the open literature 
(e.g., ref. [1 1]). The Brenna group at Cornell has published extensively in this area (e.g., ref. [12-14]) 
and has developed software that is currently running routinely to process IRMS data by both the 
conventional summation method, as is done on all commercial IRMS instruments, and by the curve- 
fitting method, which We have shown to be more robust to peak overlaps[13], low signal levels[14], as 
well as limitations in instrument hardware [12]. We are also able to import raw data into our software 
from multiple instrument manufacturers and process it on a single platform (Sacks and Brenna, 
npublished), and to customize software to particular applications. 
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This capability has been used to create software for a private firm for analysis of natural gas 

(unpublished) and could be adapted for any application. Figure 2 is a screen capture from this 

software. The software is written in the versatile laboratory programming language LabView 

(National Instruments) and the core code is available for adaptation for any purpose. For instance, 

in Fig. 2, the application is isotopic analysis of natural gas components by GCC-IRMS. The 

instrument manufacturer's software acquires data and outputs a simple text (ASCII) file of raw data 

onto the hard disk. Our software reads this data and then processes it as customized for the specific 

application. This strategy avoids conflicts with proprietary software code that is often kept secret by 

vendors, and allows our software to operate with any raw data that can be outputted to a text file. We 

also have implemented direct acquisition of data through vendor file codes when we are able to get 

the code from the manufacturer, and have another program than reads data files in native format from 

Thermo-Finnigan, APP (now a part of GV), and the now-defunct manufacturer PDZ Europa. The 

software shown in Figure 2 can process data with the conventional summation algorithm that is used 

in all commercial I RMS software. It can also perform curve-fitting using the Exponentially-Modified 

Gaussian (EMG) function, and can easily be modified to use any desired function. It has been 

tailored to permit users to select regions in which compounds of interest appear, and then in a batch 

mode find the relevant peaks and calculate isotope ratios against calibrant gas, appearing in the 

figure as the two large late eluting peaks. In this example, isotope ratios from 3 components 

(methane (-42.91), ethane (-32.78), and propane (-28.90)) are calculated using curve-fitting and are 

shown in the upper left box. The center box labeled "Files" shows a series of filenames that were 

processed automatically. Plots of chromatograms and isot ope ratios are also shown, as are 

parameters associated with the 

standards in the upper right box. 

Software similar to this could be 

developed for any application, 

including steroid testing and 

implementation on multiple 

platforms would be straighforward. 



v. Testosterone testing 

Isotopic testing of testosterone in 
urine for doping has been described 
in many papers published over more 
than a decade in humans and for 
cattle [15-34].^Fhertechnique and its 
variants were discussed extensively 
at the USADA symposium 
referenced above. The core idea is 
that the 5 13 C of synthetic 
testosterone is different from that of 
naturally produced testosterone, due 
to differences in source carbon [35]. 
By this principle, the use of 
exogenous (doped) testosterone 
-an be detected by measuring the 




ul 



Figure 2. Screen capture of software developed by members of the 
Brenna group at Cornell for a private IRMS service company (ISIS, fnc). 
Raw data is imported from an ASCII text file and isotope ratios can be 
calculated for selected components using the conventional summation 
algorithm or by curve-fitting with the exponentially modified Gaussian 
(EMG) function. The core code is fully available to be adapted for other 
applications. 
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isotope ratio of an endogenous reference steroid in the precursor pathway to testosterone, along with 
either testosterone itself or a metabolite for convenience. Several schemes have been proposed over 
the years. Two methods that are in present use require the analysis of steroid pairs 
androsterone/etiocholanolone (ando/etio) or a/(3-androstandiols (a/J3) in urine. It is conceivable that 
other pairs might emerge as of interest. We will however focus the proposal discussion on these four 
steroids, and methods for others will apply with minor modifications. 

vi. Analytical Chemical Research: GCxGC and steroids 

Natural mixtures such as urine are the most challenging chromatographic samples because of the 
shear number of dissolved compounds. It is well known that even high resolution GC cannot resolve 
all components of complex mixtures, and pretreatment is often necessary to achieve adequate 
resolution for many analytes. This is a particular problem for analytes at low concentrations, such as 
the steroids in a urine matrix. 

The quality of CSIA results is especially susceptible to chromatographic overlaps. We have shown 
that overlaps of as little as 10% cause the accuracy of isotope ratios to degrade by significant levels 
[13]. Insidiously, this degradation in accuracy does not come with a concomitant degradation in 
precision, which is the more easily monitored analytical parameter [13]. This can be partially 
remedied by the use of curve-fitting, which we will employ in our software development. However, a 
preferable approach is to achieve reliable baseline separations of analytes on a routine basis, ideally 
with little or no pretreatment. 

In recent years, two dimensional GC (GCxGC) has developed into a commercial technique but is still 
at a very early stage [1, 36-38]. In this technique, a conventional GC capillary column. is interfaced to 
a second, shorter conventional GC column that is chosen to separate on the basis of chemical 
properties orthogonal to the first column. Several techniques are used to trap and introduce analyte 
onto the second column, typically involving cryogenic stages or precise valving. This method has not 
yet been applied to IRMS but holds great promise to fully purify compounds prior to combustion and 
analysis in IRMS. In addition to its ability to resolve any desired overlapping peaks, it can do so for 
most peaks in a single run. It therefore holds great promise for survey isotope studies to develop 
additional candidates as markers for doping, including novel exogenous compounds. 

Figure 3 is a diagram taken from a recent paper on GCxGC analysis of fecal steroids, a matrix that is 

at least as challenging as urine. A conventional 

GC is modified to accommodate a transfer 

device to pulse sample into a second, shorter 

GC column. In the device of figure 1, the 

transfer device is a cryogenic trap. The first GC 

separates compounds over a span of 30 min or 

so, and the transfer devices traps eluting 

compounds over a short period of a few 

seconds. The transfer device then rapidly loads 

samples onto the second GC column, which 

separates them in a few seconds. During that 

reparation, the transfer device traps eluting 

compounds for another few seconds to be 
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Figure 3. Diagram of a GCxGC instrument used for 
steroid testing, from ref. [1]. 
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loaded for the next run on the short column. 

Results of analysis of fecal steroids are presented in figure 4. 
The overlaps that are present in the x-direction represent all 
non-resolved peaks in the first column. The separations in 
along the vertical axis, all over 4 seconds time, represent 
resolved overlaps. The blowup in the lower panel show a 
number of steroids that have been resolved in the second 
column. Because the goal of these analyses was resolution 
of as many components as possible, baseline resolution was 
not attempted for these steroids. We believe that judicious 
choice of columns would enable resolution of almost any 
small number of compounds, such as a series of steroids. 



c. Preliminary Data 

Standards creation and use for CSIA 




Figure 4. Retention time of column 2 (y, in 
sec) vs column 1 (x, in min), and a blow-up 
of the sterol region (lower panel). Peaks 
that overlap almost completely in the GC-1 
chromatogram are resolved by GC-2. From 
ref[1]. 



Our laboratory was among the first to create and publish a 
method for compound-specific isotope analysis standards [4]. 
The advent of commercially-available gas chromatography- 
combustion IRMS (GCC-IRMS) instruments in the late 1980s 

precipitated an interest in isotope standards of pure ' 

compounds, rather than the chemically ill-defined bulk standards available at that time, for instance 
oil, polyethylene foil, or graphite [7]. 

Two methods are employed to calibrate isotope ratios in GCC/IRMS. The most common method is to 
admit a pulse of calibrated C02 gas from an independent volume during a period of flat baseline in 
the chromatogram. In this scheme, the calibrant does not pass through the GC or combustion 
interface, as does the sample, and has a substantially different peak shape. The alternative is to 
include a calibrated compound directly in the analysis mixture, as is routine for quantitative GC 
analysis. Such condensed-phase standards offer advantages such as obviating the requirement for 
gas handling apparatus. It has long been suspected that isotope ratios are sensitive to peak shape 
and integration parameters [39], however the convenience of introducing calibrated gas at any point 
in a chromatogram has led to the emergence of C0 2 from a volume as the most common means of 
introducing calibrant. Additional problems with this approach are that overlapping peaks can skew 
isotope ratio without affecting precision [13], a problem that can be rectified with curve-fitting. 

In 1994 we reported a protocol for development of isotopically characterized standards useful for 
direct calibration of GCC-IRMS data and particularly useful for biomolecules which require 
derivatization prior to analysis [4]. Fatty acids are chosen as the model compound, and their 
corresponding methyl esters are calibrated to permit calculation of the isotope ratio of the target 
carbons. The principles and methods are extendable to any analytes and will form the basis of our 
methods for creating standards for steroids. 
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The general strategy for creation of GCC/IRMS standards is to calibrate, by dual-inlet analysis, a 
large quantity of material, which can then be added to sample mixtures as an internal standard. It is 
critical that the calibrant be free of organic contaminants during bulk calibration since the calibrant will 
go through a separation step in routine use. When possible, standard compounds will have several 
desirable properties: 

(1) chemical stability against heat, light, and oxidation; 

(2) conveniently available in high purity; 

(3) soluble in high-purity solvents; 

(4) commonly used as standards for chromatography; 

(5) nonvolatile (i.e., very low vapor pressure) at room temperature and atmospheric pressure; 

(6) environmentally rare, to lower the probability of contamination; 

(7) useful for volatile (e.g., GC) and nonvolatile (e.g., Elemental Analyzer) introduction 
techniques. 

These principles apply equally well to proficiency standards and working standards. We focus here 
on fatty acids, which are usually derivatized to their corresponding methyl esters prior to GC analysis. 
The carbon isotope ratio then is a weighted average of the target fatty acyl moiety and the methyl 
carbon. We choose two long-chain saturated fatty acids, heptadecanoic acid (17 carbons, double 
bonds; "17:0"), heneicosanoic acid (21 carbons, double bonds; "21:0"), and their corresponding 
methyl esters (Me17:0, Me21:0). These compounds are routinely used as internal standards for 
quantitative analysis of fatty acid profiles and are available at >99% purity from a variety of sources. 

Reagents. Two grams of each of the four standards (purity >99%) were obtained from Matreya 
(Pleasant Gap, PA). Solvents used for dissolution of standards were Optima grade (Fisher Scientific). 
Solvent and standard purity was verified by capillary GC and used without further purification. 

Isotopic Homogenization. It is well established that isotopic segregation is suspect at all phase 
changes, including precipitation from solution. Since most fatty acids are subjected to final purification 
by fractional crystallization, isotopic fractionation among crystals within a container must be assumed. 
To ensure isotopic homogeneity, crystalline standard was carefully placed in an acid-washed, pre- 
rinsed, all-glass dispensing vessel. Solvent was then added (hexane for methyl esters, chloroform for 
free fatty acids), and standard was allowed to dissolve completely at room temperature. From this 
point forward, care is taken to ensure that no evaporation occurs from this standard solution and that 
the solution is contained exclusively in acid-washed, pre-rinsed all-glass vessels, transfer lines, and 
flame seal vials. Solution containing 20-25 mg of standard (verified gravimetrically) was dispensed 
into acid-washed amber flameseal vials. High-purity N2 was used to evaporate solvent, leaving 
crystallized standard in the container. Care was taken to ensure that none of the solution splashed 
into the neck of the container during evaporation. Vials were then N2-flushed and flame-sealed. 

Calibration. Vycor (Coming, Inc., Coming, NY) combustion tubes were prepared by flame-sealing 
one end, cleaning with solvent, and baking at 800°C for several hours. Five flame seal vials were 
chosen for analysis by use of a random number table. The outside of the vials was rinsed three times 
with high-purity solvent, cracked open, and placed in a dry pre-rinsed vessel. High-purity solvent was 
added, and the standard was permitted to dissolve completely with periodic gentle agitation. Solution 
containing about 3 mg of standard was pipeted into combustion tubes, and solvent was evaporated 
quantitatively using high-purity dry N 2 . CuO (200 mg) and Ag flake (25 mg) were added to the vials, 
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which were then evacuated to about 10~ 5 Torr and flame-seaied. One blank was prepared by 
metering high-purity solvent into a combustion tube with identical processing steps. Standard 
samples of graphite obtained from the National Institute of Standards and Technology (NIST) 
designated "RN 8541" (USGS24") were prepared in analogous fashion. For graphite, samples from a 
freshly opened container were carefully placed in separate combustion tubes using an acid-washed 
microfunnel instead of solvent to mediate transfer. A total of four tubes were prepared for the graphite 
standard. Combustion tubes were baked for 4 h at 800°C. The C0 2 gas from all combustion tubes 
was analyzed for carbon isotope ratio. 

All C0 2 samples were analyzed with a Finnigan 252 IRMS instrument operated in dual-inlet mode. A 
single aliquot of C02 from a gas bottle was calibrated against the USGS24 standard value, reported 
by NIST as 8 13 C = -15.9%o (±0.25%). All other tubes were referenced against this aliquot, and 
therefore, sample calibration can be traced to the NIST/USGS standard. The mass spectrometer was 
operating at a source voltage of 10 kV with a measured absolute sensitivity of about 800 
molecules/ion detected. 

Carbon Isotope Ratio Results. The isotope ratios determined by dual-inlet GIRMS analysis are 
presented in Table 1. Data from all tubes analyzed are presented; no outliers were elminated. Four 
numbers are presented for 21:0 since one of the tubes exploded in the furance during baking. The 
standard deviation estimates and 95% confidence limits (95% CL) reflect the total error associated 
with random isotopic variation among vials and all preparation steps including dissolution, loading into 
combustion tubes, and instrument errors. Internal reproducibility for the 252 instrument was d13C < 
0.05 permil for each sample. The blank tube contained less than 0.5% of the C02 contained in the 
sample tubes, indicating negligible carbon contribution from reagents. 

Recommended Usage. Because of considerations regarding fractionation at phase transitions, all 
standard in any vial must be dissolved completely in order to preserve the isotopic integrity of the 
overall sample. After complete dissolution, we refer to the overall standard as "reconstituted" and the 
carbon isotope ratio theoretically reflects that of the standard metered into each vial. Isolated crystals 
from a newly open vial cannot be certified to have the same isotope ratio as the overall container and 
may be expected to skew alter the isotope ratios of the entire vial if removed. Therefore, the following 
steps are essential to ensure the integrity of the standards upon first opening. 

(1) Standards should be quantitatively dissolved in high purity solvent (hexane for methyl esters, 
chloroform for free fatty acids) and transferred quantitatively to a second large vessel. This will 
usually require two or more dissolutions and two final rinses to ensure complete transfer. 

(2) From this second vessel, in which the standard solution is now reconstituted, the standard should 
be distributed into several containers. We recommend 
the use of both working containers and a set of flame 
seal vials for storage. Solvent must be evaporated 
completely prior to flame-sealing or an explosion 
may result All vials should be rinsed with high purity 
solvent and dried before standard is transferred. Prior 
rinsing with high-purity solvents is essential to remove 
soluble contaminants; acid washing to remove traces of 

etergent is desirable. 






Table 1 
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-32.022 
-12.134 
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-31.144 
-30.833 
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-23.695 
-23.817 
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-27.957 
-27.936 
-27.828 
-27.885 
-27.913 


-15.988 
-15.831 
-15.872 
-15,909 


mean 
SD 
95% CL* 


-32.085 
0.107 
0.123 


-30.920 
0.129 
0.148 


-23.760 
0.116 
0.161 


-27.904 
0.050 
0.066 


-15.900 
0.067 
0.093 


•Mean 

calculated 


idjustcd to accepted valueof-1 5.900. 
using Student's t distribution. 


* 95%confidcnee limits, 
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(3) Storage vials should be sealed under N2 and stored at -20°C. Working vials should be tightly 
sealed using Teflonlined caps and stored in a cool place. The risk of contamination from 
environmental carbon is limited to those compounds that would be expected to elute simultaneously 
with the standard in a chromatographic analysis. This possibility is expected to be low, particularly 
since these compounds are relatively rare (e.g., absent in fingerprints and laboratory surfactants). A 
serious threat to the isotopic integrity is the possibility of fractional crystallization, which occurs when 
solutions are left loosely capped, and solvent evaporates and standard crystallizes on the interior of 
the container along the rim of the meniscus. When this occurs, crystals should be carefully 
redissolved. 

Standards made according to this protocol were homogeneous in isotope ratio to about 0.1 %o from 
vial to vial. The protocol is general and extends to any desired compound of low volatility at room 
temperature. Upon request, a limited quantity of the standards reported here is available for 
distribution to CSIA laboratories for interlaboratory comparison and calibration. 

d. Research Design and Methods 

i. Standards creation 

We will create 1) pure isotopically calibrated standards, 2) isotopically calibrated standards in urine 
matrix, and 3) pure isotopically calibrated internal working standards. Each will be used for different 
purposes according to the overall goals of Box 1 above. 

Standards in urine matrix for Proficiency and Round Robin. Standards must be created in the urine 
matrix. Because all urine contains the target metabolites, it will be necessary to isotopically 
characterize metabolites (etio, adro, a, p) within a stabilized urine pool, to be distributed to labs. This 
will be done by an isotope dilution strategy that we have employed in other contexts, which is an 
accurate, iterated version of the method of standard addition. 

A single mixture of the four isotopically characterized pure standards will be prepared in saline from 
pure standards. Samples of the urine pool will be diluted gravimetrically in 5 increasing proportions 
(1:1, 2:1, .... 5:1). Each sample will be isotopically characterized. A plot of isotope ratio vs. dilution 
yields the isotope ratio of the analytes in urine at zero dilution. Filtered and stabilized urine with the 
now isotopically characterized analytes will be distributed into vials, flame sealed, and distributed to 
labs. 

Preparation of pure standards High and low isotope ratio standards for etio, adro, a, and p will be 
created. Sources for standards with isotope ratios at the extremes, high and low, will be identified so 
that standards can be created at any desired level. There are several strategies for creating 
standards of low or high isotope ratio, among which are the ability to mix them later to obtain a 
standard of any desired isotope ratio. Pure samples will first be obtained from chemical supply 
vendors and other sources of pure steroids, and analyze the isotope ratios of batches of these 
compounds. Sources of extreme isotope ratios will be identified for all these compounds, and they 
will be obtained in large quantities of high and low isotope ratio. In this context, "large" quantity will 
s estimated as the amounts of standards that will be consumed as standards among the labs for 
tasks discussed in this work. 
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If the range of isotope ratios is insufficient for our purposes, we will intentionally fractionate standards 
by distillation. Isotope ratios are well-known to fractionate during changes in phase. Fractional 
crystallization does not always result in strong fractionation but since it does not require derivatization 
and requires only very simple apparatus, we attempt it first. Isotope ratios as a function of 
crystallization will be measured from a small sample. If fractionation is not successful, we will 
derivatize for volatility, and vaporize in appropriate all-glass apparatus. Evaporation is known to be 
a strong source of isotopic fractionation. Isotope ratio as a fraction of fractionation will be determined. 
Once a satisfactory source of isotopic fractionation is identified, large batched of standard and 
proceed will be prepared and isotopically calibrated. 

These standards will be used for several purposes. They can be used as direct calibrants for GCC- 
IRMS by laboratories without the issues of matrix. They can be mixed according to any proportions 
with one another or with urine matrix to generate standards of any isotopic compositions. This is 
essential for proficiency standards that must be of unique and unknown composition during each 
round of proficiency testing. 

Once identified, standards will be characterized according to the methods discussed in section c 
above. Briefly, multigram samples will be dissolved in appropriate solvent and secured in a manner 
to maintain isotopic integrity. 

Pure internal standards. Internal standards will be created for addition to samples for isotopic 
calibration within a chromatogram. We understand that various Olympic testing labs are using 
various inhouse standards for particular analyses. We will first survey laboratories for this information 
and related information, including sample pre-treatment protocols, GC columns, temperature 
programs, and the like. 

Internal standards added to sample mixtures prior to analysis must be designed so that they elute 
from the GC column in a flat region of the chromatogram. If labs are using a variety of extraction, 
derivatization, and GC conditions, it will not be possible to create a single standard that suits all 
conditions. We will evaluate the range of methods currently in use to determine whether a unique or 
small set of standards will suffice for most labs, and plan to create working standards accordingly. 
This will involve creation of standards with structures that will elute within the same chromatograms 
but not interfere (overlap) with any of the important analytes. 

Once standards are created and calibrated according to methods established previously and outlined 
above, aliquots will carefully be dispensed into several hundred vials and flame sealed. 
Approximately 10 vials will be chosen at random, isotopically analyzed, and the spread in isotope 
ratios determined. The maximum tolerable variability in isotope ratio acceptable for GCC-IRMS 
analysis of real samples is SD(5 13 C)<0 30%o with no outliers excluded. Our variability will be below 
this figure and our aim will be SD(5 13 C)<0.15% as we achieved previously. If this level is not 
achieved (as judged by a chi-squares test, p<0.05) we will discard the run of samples and remake 
them. 

ii. Interlaboratory comparison, proficiency, and working standards. 

standards for Round Robin tests and calibration are equivalent and require that samples of unknown 
jnalyte isotope ratio can be easily created. 
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Round Robin. We will first conduct a Round Robin project to establish the range of variability among 
labs. We expect to provide three urine samples, calibrated as discussed above, (etio/andro or a/p) to 
all participating labs. Labs will have a specified time period, typically 2 weeks, to post coded results 
to a central website. Software will be created so that labs can log in to post results, and will post 
them with a private code for personal identification, but these codes will not be known to others. The 
Brenna group will calculate distributions and summary statistics and make them available along with 
private codes so that laboratories can identify themselves. This procedure can be repeated as many 
times as necessary given that the standards can be altered as desired to make different standards. 
Insofar as possible, we will attempt to add a component to these Round Robins not previously used in 
isotope studies, namely to have raw data files sent along with data. This would permit us to process 
all data on our single platform software, and determine whether software and/or overlaps are a major 
source of variability. 

The information from this exercise will define the range of values that are obtained across various 
labs. The results of this test will help to define the magnitude of the harmonization problem, 
specifically the range of standards necessary to insure compliance and in part common deficiencies 
in expertise required to assist laboratories in bringing themselves up to expected performance. Study 
of the raw data will enable us to determine sources of variability in order to assist laboratories to 
improve analyses. 

Proficiency Standards. In principle, the requirements for a Round Robin are equivalent to those for 
proficiency standards. Proficiency testing will require the organization of an authoritative body. We 
will be able to provide standards of novel isotope ratio, again generated from the calibrated standards 
available from the foregoing task. 

Working Standards. Isotopically calibrated pure compounds for standard addition will be distributed 
to laboratories on request. Instructions on use will be developed and distributed, including specific 
use for common vendor supplied data reduction software. 

Success in accomplishing tasks i and ii are essential to all underlined items in Box 1. 

iii. Development of software for platform independent isotope measurement 

We propose to develop software that runs independently of the vendor software and provides a 
common reporting format for steroid use. The software will load a chromatogram, identify the 
relevant peaks, integrate using either a conventional summation algorithm or a curve-fitting routine, 
and generate a report. The program is intended to be a common reporting platform and not a fix for 
acceptable chromatography. 

The precise features of this code will depend on the chromatography used by the various labs. We 
anticipate that success in this aim may assist in standardization of methods. The program will be 
written in Visual Basic or LabView and run on Microsoft operating systems. We also have some 
curve-fitting and data-reduction routines, developed in-house, that can be adapted. It may be 
necessary for the vendors to cooperate in supplying data storage formats for our use. Software 
specifications will be developed with close consultation with USADA and other relevant experts. 
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iv. Analytical Chemical Research: GCxGC 

The Brenna-laboratory routinely builds its own apparatus for isotope characterization upstream of the 
IRMS. We will implement the GCxGC system according to the same procedures used for other 
systems. Briefly, the output of the second GC will be directed to a rotary valve that can direct the flow 
to the combustion reactor or to the FID. The reactor is a 0.5mm ID x 0.125OOD x 20 cm ceramic tube 
filled with a braid of Cu/Ni/Pt wire. The furnace is a Thermcraft Fibercraft furnace operated at 950 C. 
The water trap is made from Nation tubing and the open split is a simple T piece with a helium purge. 

Our home-written software will be modified to control the GCxGC apparatus. It is set to control an 
output board with several relays for triggering events. 

The major potential pitfall we anticipate in implementation is the rapid elution of peaks in GCxGC 
runs. The time constant for the 252 IRMS carbon isotope detectors is about 100 millisec. Peaks in 
GCxGC can be shorter than 500 millisec, thus challenging the IRMS to respond adequately. We will 
characterize the response of the IRMS to determine the minimum peak elution time that can yield 
adequate isotope ratios. There are two approaches to dealing with minimal response time issues. 
The first is to adjust chromatographic conditions so that peaks are sufficiently resolved in GC-2 to 
permit the peak to be sufficiently slow for proper response. This is a preferred solution because it 
requires only conventional adjustments to the system, in particular, flow rate. An alternative is to 
increase the response rate of the detectors by changing the properties of the amplification circuit. We 
have done this previously in the context of hydrogen analysis where response times for HD detection 
are an order of magnitude slower. 

We will implement GCxGC according to methods appropriate for the main analytes. Methods will be 
refined to deliver acceptable accuracy and precision, and to improve analytical speed compared to 
current methods. 

We believe this task is responsive to the call for additional research in the area, numbered item 6 in 
Box 1. It holds great promise for improving and extending sensitivity and specificity of doping 
analyses. 

e. Plan for Result Transfer 

We expect to work closely with USADA to refine initial goals for our research so that the outcomes 
are directly relevant to the recommendations of the Symposium (Box 1), and as may be modified 
since then. It will be most critical to work with USADA to establish authoritative testing and to engage 
as many labs worldwide as possible in our Round Robin(s) and in proficiency testing. With this in 
mind, the following are plans for result transfer. 

j. Round Robin (Ring test) Results 

The Round Robin test will include as many laboratories as are willing to participate. Each laboratory 
will have an opportunity to evaluate and refine their procedures based on results of their analyses 
compared to all others. As all results will be anonymous, the quality of the analyses will afford the 
labs a chance to both refine their technique s and to comment on the quality of our standards. 
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Results will first be circulated to participating labs. If results diverge by an unacceptable degree, we 
believe that it would be most fruitful to move into a refinement period rather than publishing results 
immediately. We then would conduct a second round Round Robin test to establish the degree of 
improvement and would expect to publish one or both sets of data. The decision of what and when to 
publish is expected to be in close consultation with USADA and the cooperating laboratories. 

ii. Proficiency standards 

A plan for establishing proficiency must be managed centrally by an authoritative body. We will work 
closely with USADA and its designees to develop a plan for proficiency qualification, as appropriate. 

iii. Working standards 

Together with USADA, we will make available working standards and guidelines for use to qualified 
Olympic Testing laboratories. Specific plans for invitations to laboratories to participate will depend 
on the timing of availability of standards and details to be worked out with USADA. Data and 
comments from a subset of laboratories will be collected and evaluated to refine instructions prior to 
general release to all interested parties. 

Once established, distribution of working standards will be on a cost-recovery basis handled from the 
Brenna Lab at Cornell University. This will permit the central standards laboratory to maintain control 
over storage conditions and to create new standards as is warranted by demand. Should demand be 
outside Brenna Lab ability to sustain the service, we will seek to transfer distribution to one or more of 
several entities in the isotopic standards business, such as the Office of Standard Reference 
Materials of the US National Institutes of Standards and Technology in the Washington, DC area, or 
the International Atomic Energy Agency in Vienna. 

iv. Software 

The platform independent software to be developed under this program will eventually be refined in 
collaboration with interested Olympic testing laboratories and debugged for use by technicians with 
skills commensurate with operation of IRMS instrumentation. The ultimate use of the software will 
depend, as most items in this proposal, on recommendations of USADA. 

v. Analytical Chemical Research GCxGC 

Research results are best disseminated by presentation at appropriate conferences and by peer- 
reviewed publication. We have a strong record of brining analytical advances to the scientific 
community via these means. We will also highlight our most important advances to USADA and to 
the user community so that they can be featured at symposia, as appropriate. Eventually, we 
envision training on novel techniques at our laboratory in Ithaca, NY if desired. 
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g. Human Subjects 

The only involvement of humans in this project is the use of human urine as a matrix for standards. It 
is our experience that human waste can be collected and used for research purposes under an 
exception from informed consent. We will seek an exception from the Cornell Institutional review 
Board on Human Subjects before initiating any use of human urine. If it is denied, we will seek full 
approval. No work on human materials will be done without IRB approval. 

h. Vertebrate Animals 
None. 
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DETAILED BUDGET FOR INITIAL BUDGET PERIOD 
DIRECT COSTS ONLY 



PERSONNEL (Applicant organization only) 



NAME 



J. Thomas Brenna 



Gavin L. Sacks 



GRA 



ROLE ON 
PROJECT 



Principal 
Investigator 



Research 
Associate 



TYPE 

APPT 

(months) 



9.0 



Res Asst 



12.0 



12.0 



% 

EFFORT 

ON 
PROJ. 



INST. 

BASE 

SALARY 



20.0% 



100.0% 



100.0% 



$150,000 



$65,000 



FROM 



THROUGH 



DOLLAR AMOUNT REQUESTED (omit cents) 



SALARY 
REQUESTED 



$33,333 



FRINGE 
BENEFITS 



$65,000 



$38,000 $44,121 



$16,620 



TOTALS 



$32,409 



EQUIPMENT (itemize) 

Thermo Finnigan 253 IRMS, $280,000 
GCxGC, 48,000 



SUBTOTALS 



$142,454 



$49,953 



$97,409 



$44,121 



$49,029 



SUPPLIES (itemize by category) ~ ~ 

Pure compounds for standards creation, $5000. 

High resolution GC columns and supplies (septa, liners, etc), high purity gases $4000 

General lab supplies (reagents, solvents, vessels, etc), $3000. 

GC maintenance and repair, $2000. 

International carbon is otope standards, $1000. 

TRAVEL ~ " 

Project meetings and conferences, 10/yr, $20,000 



$191,483 



83| 






$328,000 






OTHER EXPENSES (itemize by category) 
Instrument maintenance 



$15,000 



" "$20,600 



SUBTOTAL DIRECT COSTS FOR INITIAL BUDGET PERIOD (ltem ^ Face Page H$ 






INDIRECT COSTS 
FACILITIES AND 



554,483| 



Can not exceed 25% of direct costs (enter as a dollar amount) 



TOTAL COSTS FOR INITIAL BUDGET PERIOD 



(Item 5b, Face Page) —} 
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BUDGET FOR ENTIRE PROPOSED PERIOD OF SUPPORT 
DIRECT COSTS ONLY 



BUDGET CATEGORY 


INITIAL BUDGET 
PERIOD 


ADDITIONAL YEARS OF SUPPORT REQUESTED 


TOTALS 


2nd 


3rd 


4th 


5th 


PERSONNEL: Salary and fringe 

benefits 

Applicant organization only 


$191,483 


$199,143 


$207,108 






CONSULTANT COSTS 












EQUIPMENT 


$328,000 










SUPPLIES 


$15,000 


$15,600 


$16,224 






TRAVEL 


$20,000 


$20,800 


$21,632 






PATIENT 


INPATIENT 












COSTS 


OUTPATIENT 












ALTERATIONS AND 
RENOVATIONS 












OTHER EXPENSES 




$20,000 


$20,800 






SUBTOTAL DIRECT COSTS 


$554,483 


$255,543 


$265,764 






t u i al_ uiKtu i uus 1 5 tor tntire 
Period 


$1,075,790 










INDIRECT COSTS 


Can not exceed 
25% of direct 
costs, enter as a 
dollar amount 














$138,621 


$63,885 


$66,441 






SUBTOTAL COSTS | 


$693,104| 


$319,428 


$332,205 







TOTAL COSTS FOR ENTIRE PROPOSED PERIOD OF SUPPORT 



(Item 6b, Face Page) — h 



R 



1,344,737| 



JUSTIFICATION: 

Personnel 

J. T. Brenna, the Principal Investigator, will be responsible for overall planning, execution, and reporting for 
the project. The PI will travel to sites, as appropriate, for research and project meetings. The PI has 
budgeted two months of summer salary to concentrate on meeting the goals of the proposed work. 

Gavin L. Sacks, (PhD,) the Senior Research Associate, will be responsible for all day to day activities for the 
project. He will assemble arid establish detailed protocols for standards, plan and execute logistics for round 
robins, plan and write code for the platform-independent software for reporting, and conduct all research 
related to the GCxGC project. He will also participate in report writing, including instructions for using 
software and for using standards. 

A Graduate Research Assistant (GRA), to be identified, will assist the Dr Sacks in appropriate aspects of the 
project, including developing standards and executing research on GCxGC of steroids. 

(continued) 
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Budget Justification (continued) 

Equipment 

IRMS. The Brenna Lab currently operates two isotope ratio mass spectrometers (IRMS), a Finnigan 
MAT 252 and a APP 2003 (a part of GV Instruments). The 252 is 15 years old and is operational for 
measurements for an average of 46-48 weeks per year over the last five years. This instrument was 
state-of-the-art in 1989 when purchased. The APP 2003 is 3 years old and is designed as a lower 
precision instrument; with home-built modifications it is enabled the APP to operate at similar 
precision to the 252. We have budgeted for a new state-of-the-art Thermo-Finnigan 253 IRMS, the 
current state-of-the-art IRMS which superceded the 252 several years ago. The 252 is suitable for all 
activities in this proposal. However, creation of standards for worldwide use, and especially in a legal 
context, may be more universally considered unassailable if calibrated by a new state-of-the-art 
system installed for the purpose. For this reason, we budget for a new instrument. 

GCxGC. Components of a commercial system are budgeted to support the research project. The 
cost requested includes a switching system and software. 

Supplies 

Pure compounds for standards creation, $5000. 

These compounds are to be calibrated and eventually distributed to the user community. 
High resolution GC columns and supplies (septa, liners, etc), high purity gases, $4000. 

High resolution GC columns are $500-1000 each and we anticipate requiring several to work 

out separations for standards and for GCxGC. 
General lab supplies (reagents, solvents, vessels, etc), $3000. 
GC maintenance and repair, $2000. 
International carbon isotope standards, $1000. 

Travel 

We anticipate travel to periodically meet with USADA personnel for planning and reporting purposes, 
and to advisory meetings for assembling standards, and to Olympic testing laboratories worldwide to 
work out details for standards. We also expect to widely disseminate results of our round robin and 
our GCxGC research at conferences and symposia. The budget is for 1 journeys per year total, 
averaging $2000 per journey. 

We generally maintain our instruments with a graduate research assistant (GRA) plus equipment 
costs. We have budgeted less than half the total estimated amount of $50,000 per year. For context, 
a manufacturer service contract for a 252 IRMS is roughly $35,000 per year, with limitations 
replacement equipment (pumps, etc). Without a service contract, onsite service is billed as $3,000 
per day. If a new 253 is purchased, no service contract will be necessary until year 2, as is 
represented in the budget. If not, we will request $20,000 for year 1 maintenance. 
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OTHER SUPPORT 

NAME OF INDIVIDUAL: J. THOMAS BRENNA 
ACTIVE/PENDING /includes outstanding applications): 

Title of Project (or Subproject): Gas Phase Derivatization for Lipidomic MS Analysis (ACTIVE) 

Source (Organization and Identifying Code): NIH R01 GM71534 

Dates of Approved/Proposed Project: 8/1/04-7/31/08 

Annual Direct Costs: $150,000 

Total Direct Costs: $957,033 

Percent Effort (PI): 20% 

The major goals of this project are aimed at development of novel ion-molecule reactions amenable to complete and high throughput 
characterization of lipids. 

OVERLAP 

There is no scientific overlap between R01 GM71534- (Brenna) and the application under consideration. 

Title of Project (or Subproject): Precise Isotope Ratio Chromatography and Stable Tracers (ACTIVE) 

Source (Organization and Identifying Code): NIH R01 GM049209 

Dates of Approved/Proposed Project: 7/1/01-6/30/06; currently in no-cost extension year. 

Annual Direct Costs: $175,000 

Total Direct Costs: $1,079,709 

Percent Effort (PI): 15% 

The major goals of this project are to develop high precision isotope ratio mass spectrometry for biomedical applications. The current grant period 
focuses on natural isotope ratios as tracers. 

OVERLAP 

There is no scientific overlap between R01 GM0492Q9 (Brenna) and the application under consideration. 

Title of Project (or Subproject): Dietary Influence on Function (ACTIVE) 
Source (Organization and Identifying Code): Mead-Johnson Nutritionals 
Dates of Approved/Proposed Project: 1 1/1 5/02-3/21/06 
Annual Direct Costs: $244,058 
Total Direct Costs: $637,890 
Percent Effort (PI): 10% 

This project investigates the efficacy of the dietary polyunsaturated docosahexaenoic acid for development of the neonate baboon central nervous 
system. 

OVERLAP 

There is no scientific overlap between this and the application under consideration. 

Title of Project (or Subproject): Piglet Tissue Fatty Acids and DHA Supplementation (ACTIVE) 

Source (Organization and Identifying Code): Martek Biosciences, Inc. 

Dates of Approved/Proposed Project: 4/15/05-4/14/06 

Annual Direct Costs: $125,584 

Total Direct Costs: $198,422 

Percent Effort (PI): 5% 

This project investigates the efficacy of various single cell oils for supplying DHA and ARA to the brain and other tissues of growing piglets. 
■ OVERLAP 
There is no scientific overlap between this and the application under consideration. 
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Title of Project (or Subproject): Dietary Influence on Function (PENDING) 

Source (Organization and Identifying Code): Mead-Johnson 

Dates of Approved/Proposed Project: 11/1/05-10/31/06 

Annual Direct Costs: $45,856 

Total Direct Costs: $104,216 

Percent Effort (PI): 1Q% 

This proposal is a supplement to the Mead-Johsnon grant above to extend it for additional data analysis. The "percent effort" overlaps entirely with 
"Dietary Influence on Function" above. 

OVERLAP 

There is no scientific overlap between this and the application under consideration. 

Title of Project (or Subproject): LCPUFA Status and Birth Outcome in India (PENDING) 

Source (Organization and Identifying Code): NIH R03 HD0521 38-01 

Dates of Approved/Proposed Project: 7/1/05-6/30/07 

Annual Direct Costs: $79,000 

Total Direct Costs: $158,000 

Percent Effort (PI): 5% 

The major goals of this project are to investigate the relationship of polyunsaturated fatty acids and birth parameters in a poor population in India. 
OVERLAP 
There is no scientific overlap between this and the application under consideration. 

RESOURCES/SAMPLE 

FACILITIES: 

MAJ ? R ^ UIPI S ENT: The Brenna lab operates 3 molecular mass spectrometers and 2 isotope ratio mass spectrometers in 
the 1000 sq ft lab mentioned above. Two high precision isotope ratio mass spectrometers (Finnigan 252 and GV-APP 
?n1 3 .lno th P h ° me " built GC-combustion inlets are also operated by the BrennaLab and are fully available to the project. A 
ABI-MDS-Sciex QTRAP 2000 triple quadrupole/linear ion trap mass spectrometer and an Applied Biosystems/Sciex API 
3+ triple quadrupole mass spectrometer equipped with APCI and ESI sources, and homebuilt nano-spray source are fully 
available to the project for lipidomics analysis. A Varian Saturn 2000 ion trap mass spectrometer with integral GC and 
autoinjector is dedicated to the project, and a second Varian QISMS research ion trap is also available if necessary. 

Laboratory: 1000 sq ft of wet laboratories including several hoods and another 1000 sq ft of dry lab space for 
instrumentation are dedicated to the Pi's program. All ancillary laboratory equipment (centrifuges, balances, etc ) are in 
place and functioning on a daily basis. 

Clinical: N/A 
Animal: N/A 

Computer: The Brenna laboratory operates no fewer than 16 PCs for instrumentation control, data analysis, and word 
processing. Most of the computers are linked to one another via a local network and to the Cornell IT system. Cornell 
University maintains extensive online library resources, a theory center with supercomputing capability, and inexpensive 
site licenses for many titles of scientific software. 

Office: Adjacent to the lab are 700 sq ft of office space for research group members, and a 200 ft2 office for the PI. 

Other: A fully equipped physics machine shop, and physics and chemistry stockrooms are a 2 minute walk from the main 
lab at Cornell. An electronics shop is adjacent to the stockroom. 
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PERFORMANCE SITES 

ORGANIZATION Cornell University Department: Division of Nutritional Sciences 

CITY Ithaca 

STATE New York 



KEY PERSONNEL 

Name Organization Role on Project 

J. Thomas Brenna Cornell University Principal Investigator 

Gavin L. Sacks Cornell University Research Associate 
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BIOGRAPHICAL SKETCH 

Provide the following information for the key personnel in the order listed on the previous page. 
Follow this format for each person. 



NAME 

J. Thomas Brenna 



POSITION TITLE 

Professor and Director of Undergraduate Studies 



EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include postdoctoral training.) 



INSTITUTION AND LOCATION 



University of Connecticut 
Cornell University 
Cornell University 



DEGREE 
(if applicable) 



BS 
MS 
PhD 



YEAR(s) 



1980 
1982 
1985 



FIELD OF STUDY 



Nutritional Biochemistry 
Chemistry (Analytical) 
Chemistry (Analytical) 



RESEARCH AND/OR PROFESSIONAL EXPERIENCE: Concluding with present position, list, in chronological order previous employment experience 
and honors. Include present membership on any Federal Government public advisory committee. List, in chronological order, the titles all authors and 
complete references to all publications during the past three years and to representative earlier publications pertinent to this application If the list of 
publications in the last three years exceeds two pages, select the most pertinent publications. DO NOT EXCEED TWO PAGES. 

Professional Experience: 

1985-1989 Staff Chemist and Director, Fourier Transform Mass Spectrometry Laboratory IBM Technoloqv 

Laboratory, Endicott, NY 
1989-1995 Assistant Professor, Division of Nutritional Sciences, Cornell University, Ithaca, NY 
1995-2000 Associate Professor, Division of Nutritional Sciences, Cornell University, Ithaca, NY 
2000-present Professor & Director of Undergraduate Studies, Division of Nutritional Sciences', Cornell 

University, Ithaca, NY 

1994-present Member, Cornell Graduate Faculty of Chemistry and Chemical Biology. 
1994-present Member, Cornell Graduate Faculty of Geological Sciences (subfield of Isotope Geochemistry) 
2001-2009 Member, Board of Directors, Int. Soc. for the Study of Fatty Acids & Lipids (ISSFAL) 
2000-2004 Member, Publications Committee, American Society for Mass Spectrometry (ASMS) 
2002-present Editorial Advisory Board, Rapid Communications in Mass Spectrometry 
Selected Professional Societies [yr joined]: Am Soc Mass Spectrom [1986], American Chemical Society [1982], 
AAAS [1 979], ISSFAL [charter member, 1 990], American Oil Chemists Society [1 979]. 

Federal Government Advisory Committee Membership: 

2000-present, Member, Advisory Counsel, NIH Center for Biomedical Accelerator Mass Spectrometry, 
Lawrence Livermore National Laboratory, Livermore, CA. 

Recent Selected Review Service 

NIH: NCI Initial Review Group (IRG) (Jan 2004); NIH Roadmap IRG Metabolomics Technology Development 
(Jun 2004). IRG - Biological Chemistry and Macromolecular Biophysics (BCMB), 2002-2005 (10 
rounds); 2002, NIH Initial Review Group (IRG) on Biological Mass Spectrometry; 1997, NIH Intramural 
Laboratory Review. NSF: Biological instrumentation Panel (June 2004). Various Private Foundations 

Bibliofiraphy: 

N/ N Position-Specific Isotopic Analyses of Polynitrogenous Amino Acids. Gavin L. Sacks and J. Thomas Brenna 
Analytical Chemistry 77(4): 1013-1019, 2005. 

Carbon position-specific isotope analysis of alanine and phenylalanine analogues exhibiting nonideal pyrolytic 
fragmentation. Christopher J. Wolyniak, Gavin L. Sacks, Bruce S. Pan, J. T. Brenna. Analytical Chemistry 
2005;77(6): 1746-52 

On The Formation of Conjugated Linoleic Acid Diagnostic Ions With Acetonitrile Chemical Ionization Tandem Mass 
Spectrometry, Anthony L. Michaud, Peter Lawrence, Richard Adlof, J. Thomas Brenna, Rapid Communications in 
Mass Spectrometry, 19(3):363-368, 2005. 

Diau G-Y, Hsieh AT, Sarkadi-Nagy EA, Wijendran V, Nathanielsz PW, Brenna JT. The influence of long chain 

polyunsaturate supplementation on docosahexaenoic acid and arachidonic acid in baboon neonate central nervous 
system. BMC Medicine 2005; 3: 1 1 (manuscript published 6/23/05). 
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Larry Bowers 

From: Makoto Ueki Ph.D [Wd3m-uek@asahi-net.or.jp] 

Sent: Wednesday, February 01, 2006 9:43 PM 

To: Rabin, Olivier; Larry Bowers; david.cowan@kcl.ac.uk; Christiane Ayotte Ph. D.; Costas 

Georgakopbulos;Ray.Kaz!auskas@measurement.gov.au; p.j.hemmersbach@farrnasi.uio.no- 
moutianwu; Martial Saugy; Makoto Ueki; Jordi Segura, ; Joachim Grosse; Francesco Botr. 7 T; 
Directiori@lhdd.com; dcatlih@ucla.edu 

Cc: Ivahova, Victoria; Boghosian, Thierry 

Subject: RE: Isotope ratio reference materials 

Dear folks, 

As discussed here already, calibration of reference C02 gas is an initial and critical 
step in the measurement of isotope ratios, as it may affect absolute delta 
parameters. However, the bias or the uncertainty of the initial calibration would 
not affect detectability of doping when we validate the results based on the 
relative delta parameters such as the ratio and/or the difference. 

Even if it is a case, we still need to be careful because our results could be a target 
for the objection to be raised by isotope specialists who are working on the 
absolute delta values, such as Geo-scientists, Food chemists etc.. Furthermore, we 
can miss something if we focus only on the relative values or if we do pay 
attention only to any cases that fulfill the statement in the TD of ISL i.e. "the ratio 
measured for the rnetabolite(s) is below -28- per mill based on the non- 
derivatized steroid". We could observe few Asian cases with the higher delta 
parameters relative to the Anglo-Saxons or to the Caucasians. 

in our case, we do calibrate reference C02 against NISTCRM Limestone and (I 
trust) it is enough, but the calibration against the CRM is not always easy to the 
scientists if not the laboratory is equipped with gas-phase isotope analysis system. 
I havebeen told about the story on the difficulty of C02 calibration by several 
laboratories. 7 

Injectable CMM isotope ratio measurement such as alkane or any steroid with 
known delta value seems to be convenient for all of us, as we need simply to 
inject these to the system for calibrating IRMS. (Question: inject the CRM before 
or after combustion furnace?) 

More practically, I would suggest seeking at least one or more internal standards 
with known delta parameters, such as -20 and -30- per mill. Such IS would be a 
powerful tool to compensate uncertainty of isotope ratio calibration between the 
laboratory because the IS are added to each individual analytes. In addition, we 
can monitor repeatability of IR measurements for each batch of analysis, variation 
between batch and/or the traceability of the measurements to other laboratories 
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In my personal opinion; use of common IS with known delta parameter for CIR 
measurements is more helpful than the use of reference standard. 

Makoto UEKI 

At 06/02/02 04:25, Rabin, Olivier wrote: 
DeaAII, 

I am pleased to see a reactive discussion around this issue, and hope that we will 
benefit from your active input for both the preparation and the implementation of the 
proficiency testing and CRM preparation for GC/C/IRMS. 

Regarding the revision of the documents, we have initiated a revision of the ISL and 
various discussions have already occurred within the Laboratory Committee. It is my 
intention to review a consolidated version of the newly drafted ISL at the next Lab Com 
meeting in March before circulating this document for comments to the anti-doping 
laboratories and a few selected stakeholders or contributors. 
My objective would be to have a reviewed version to inform WADA ExCo in May and 
hopefully finalize the new version for approval in September 2006. 1 do hope that we 
will be in a position to review the Technical Documents as we move along with the ISL 
and proposed the revised versions simultaneously for approval or shortly after the new 

As you can imagine this is a tentative planning that we will endeavour to achieve, but 
may vary due to interfering priorities at the level of the WADA ExCo. 

I hope this information is helpful. 

With best regards, 

Olivier 



Dr. Olivier RABIN 

Director, Sciences 

World Anti-Doping Agency / Agence Mondiale Antidopage 

Tel: + 1 514 904 8829 

Fax: +1514 9048769 

E-mail: olivier.rabin@wada-ama.org 

Web: www.wada-ama.org 



Ffbiii: Laity Bowers rffiailto:lbowers@usantidop?na.org ] 

Sent: Wednesday, February 01, 2006 1:35 PM 

To: davjd.cowan@kcl.ac.uk; Christiane Ayotte Ph. D.; Rabin/Olivier; Costas Georgakopoulos; 

Ray.Kazlauskas@measurement.gov.au; p.j.hemmersbach@farmasi.uio.no; moutian wu; Martial 

Saugy; Makoto Ueki; Jordi Segura,; Joachim Grosse; Francesco Botr 7 7; Direction@Indd.com- 

dcatliii@ucla.edu ' 

Subject: Isotope ratio reference materials 
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Colleagues, 

lira continuing effort to assist in harmonization of test results among the laboratories, USADA has 
funded a research grant to both provide several isotopically certified reference steroids and will be 
working with WADA to develop characterized educational round robin/proficiency testing materials 
for GC/C/IFtMS. To ensure that the program is fit for purpose, WADA and USADA will jointly appoint 
a Working Group consisting of three laboratory directors as well as two outside experts in 
GC/C/IRMS. The outside experts who have agreed to serve are Tom Brenna and Wolfram Meier- 
Augenstein. If you have an interest in being a member of this group, please let me know. We will 
make appointments by the end of February, and the group will probably meet for the first time in 
April. The research grant also aims to develop instrument-independent software that will use 
exponentially-modified Gaussian curve fitting for integration and reporting of data.< br> 
The ultimate utility of the reference materials should be determined by the Working Group with input 
from other laboratory directors with experience with GC/C/IRMS. I don*£ know whether an absolute 
delta value can be achieved, but with one or two common standards, we may be able to tighten the 
criteria somewhat. 

With regard to the endogenous steroid technical Document, following my experience with the 
Montgomery and Gaines non-analytical positive cases where this document came under significant 
scrutiny, I am of the opinion that it needs a major re-writing. As Christiane points out, the words that 
are used are very important, and one must consider all of the potential applications of the document 
in crafting it. I would hope that we would have both scientific and legal advice on its final form I will 
not speak for Olivier with regard to how or when this task will be addressed 
Larry 

Larry D. Bowers, Ph.D. 
Senior Managing Director 
U.S. Anti-Doping Agency 
Office: (71 9)-785-2003 
FAX:(719)-785-2029 

^^^f "? 1 *!P V %: I J™ 8 e ^ ail tri > nsn ' ,ss '°''. and any documents, Hies or previous e-mail messages attached to ft 
r^L^hfefo^ n S a " ( J n **!? I * L conflden ™ ° T le aa»y Privileged. If you are not the intended recipient, or a person 
^tln^l^^^ ^" 10 "^^ 1 ^ y ° U a / e hereby "»«fled that you must not *ad ihis transmission and 
bMAtefeM? STOlCT&r^m^^ir' bUtl K 0n ™ USe ,° f n of the ,nformaUon contained In or attached to this 
~S h« .m^T,! ~ \ ° H,B 7™^*.°!! have rece,vetl «"* transmission In error, please immediately notify the 
iny manner Tnk 9 transmission and «■ attachments without reading or saving In 



CONHDENTTALTTY NOTICE - This e-mail transmission, and any documents, files or previous e-mail 
messages attached to it may contain information that is confidential or legally privileged. If you are 
not the intended recipient, or a person responsible for delivering it to the intended recipient, you 
are hereby notified that you must hot read this transmission and that any disclosure, copying, 
printing, distribution or use of any of the information contained in or attached to this transmission is 
STRICTLY PROHIBITED. If you have received this transmission in error, please immediately notify 
the sender by telephone or return e-mail and delete the original transmission and its attachments 
without reading or saving in any manner. Thank you. 



******************************** 

Makoto Ueki Ph.D Director/Ariti- Doping Center 

Mitsubishi Kagaku Bio-Clinical Laboratories, Inc. 

WADA Accredited Tokyo LabJapan 
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15017025 Accredited toxicology Lab. (NATA No. 14243) 
IS015189 Accredited Medical Lab. (JAB:RML00020) 
CAP Accredited Toxicology and Hematology Lab. 

ISO9001 Certified Lab. (JCQA-0814) 
15014001 Certified Lab. (JCQA-E-0405) 

3-30-1 Shimura, Itabashi-ku, Tokyo 174-8555, JAPAN 
Tel: +81-3-5994-2351 Fax: +81-3-5994-2990 

- Virus def updated 20 Jan, 2006 - 

- Spyware def updated 18 Jan, 2006 - 
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Larry Bowers 

From: Kazlauskas, Ray [Ray.Kaztauskas@measurement.gov.au] 
Sent: Wednesday, February 01 , 2006 10:1 1 PM 

To: Makoto Ueki Ph.D; Rabin, Olivier; Larry Bowers; david.cowan@kcl.ac.uk; Christiana Ayotte Ph D ■ 

oostas Georgakopoulos; p.j.hemmersbach@farmasi.uio.no; moutian wu; Martial Saugy; Jordi " 
begura, ; Joachim Grosse; Francesco Botr????; Direction@lndd.com; dcatlin@ucla.edu 

Cc: Ivahbvai Victoria; Boghosian, Thierry 

Subject: RE: Isotope ratio reference materials 

We have our C02 calibrated in a similar way to Makoto and it is done by a group at CSIRO external to ourselves 
we obtained J» large cylinders which should last us a few years. We do not tiL^^JSSSSS^SST^ 
12X22* ^'l 002 : We have a SUpply of internal standards such as Sa-androstanol TraCt,0nat '° n 
teSs wl S32 jS?- ■ We have me f sured by combusti O" ™<* values are very similar to what we obtain by 

SaSSmSS mn t0 7T a " iS °5- ™ e have also a sma » amount of substances suchas 
nL!S« Si u h0l fx n0l0n , e ' androster °ne and etiocholanolone (commercial suppliers) and may try to 

get others which we are about to submit for combustion analysis to get accurate CIR values (at CSIRCO these 
are d.rectly compared to the international standard. These we will check on our SSStSd I Son some 
others as well and I hope to provide some to all labs with IRMS in June through WAADS While thesl mav be 
useful in preparing standards for controls and ongoing checking of data (control charts?) there are manv more 
JSSS W ? US6 ? **.°?**« rea,| y we » certified standard! should S^^^nS-SSS^ 
SS r? . to t pur,t y as k we " as the a ^olute CIR value. That is a difficult and expensive projecf An even more 
difficult .project would be preparation of a certified reference material, a urine with all relevant compounds hatfna 
well defined values to be run with each batch. This would allow correction or a bt^SSSSS^So^S 

Snn^o^? th3t the best ,. measurement is the difference to the ERC. This probably should be the only 
SSXLStS ? e , ra -? S ? ar ? Va " da ^ d in each lab - The absolute val "e is limited by population studfes and does 
SJSS 1 i, f a ' s,t V at, ° r !. in an individual. However to get accurate differences the absolute values need tc be 

oTcSJfs ca bS "tSSS f Tn?n er H n f e k" 01 "*?"! l°i S ' arge) Which means we need a EndS on'ow well 
our aara is caiiorated. Thus the TDs need to be overhauled for this reason. 

Ray 



From: Makoto Ueki Ph.D tmailto:wd3m-uek@asahf-net.or jp] 

Sent: Thursday, February 02, 2006 3:43 PM 

I? s M irt ' Olivier; Larry Bowers; david.cowan@kcl.ac.uk; Christiane Ayotte Ph. D.; Costas 

(^orgakopoulos; Kaziauskas, Ray; p.j.hemmersbach@farmasl.uio.no; moutian wu; Martial Saugy; Makoto 

Ueki; Jord. Segura, ; Joachim Grosse; Francesco Botr„ 7 r } Direction@Indd.com; dcatlin@ucla.edu 

Cc: Ivariova, Victoria; Boghosian, Thierry 

Subject: RE: Isotope ratio reference materials 

Dear folks, 

A * dls f Ussed here a'ready, calibration of reference C02 gas is an initial and 
critical step in the measurement of isotope ratios, as it may affect absolute 
delta parameters. However, the bias or the uncertainty of the initial 
calibration would not affect detectability of doping when we validate the 
results based on the relative delta parameters such as the ratio and/or the 
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difference. 



Even if it is a case, we still need to be careful because our results could be a 
target for the objection to be raised by isotope specialists who are working on 
the absolute delta values, such as Geo-scientists, Food chemists etc.. 
Furthermore, we can miss something if we focus only on the relative values 
or if we do pay attention only to any cases that fulfill the statement in the TD 
of ISL i.e. "the ratio measured for the metabolite(s) is below -28 ? per mill 
based on the non- derivatized steroid". We could observe few Asian cases 
with the higher delta parameters relative to the Anglo-Saxons or to the 
Caucasians. 

In our case, we do calibrate reference C02 against NIST CRM Limestone and 
(I trust) it is enough, but the calibration against the CRM is not always easy 
to the scientists if not the laboratory is equipped with gas-phase isotope 
analysis system. I have been told about the story on the difficulty of C02 
calibration by several laboratories. 

Injectable CRM for isotope ratio measurement such as alkane or any steroid 
with known delta value seems to be convenient for all of us, as we need 
simply to inject these to the system for calibrating IRMS. (Question: inject 
the CRM before or after combustion furnace?) 

Mbfe practically, I Would suggest seeking at least one or more internal 
standards with known delta parameters, such as -20 and -30? per mill. Such 
IS would be a powerful tool to compensate uncertainty of isotope ratio 
calibration between the laboratory because the IS are added to each 
individual analytes. In addition, we can monitor repeatability of IR 
measurements for each batch of analysis, variation between batch and/or the 
traceability of the measurements to other laboratories. 

In my personal opinion, use of common IS with known delta parameter for 
CIR measurements is more helpful than the use of reference standard. 

Makoto UEKI 

At 06/02/02 04:25, Rabin, Olivier wrote: 
DeaAII, 

I am pleased to see a reactive discussion around this issue, and hope that we will 
benefit from your active input for both the preparation and the implementation of 
the proficiency testing and CRM preparation for GC/C/IRMS. 
Regarding the revision of the documents, we have initiated a revision of the ISL 
and various discussions have already occurred within the Laboratory Committee. 
It is my intention to review a consolidated version of the newly drafted ISL at the 
next Lab Com meeting in March before circulating this document for comments to 
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the anti-dbpirig laboratories and a few selected stakeholders or contributors. 
My objective would be to have a reviewed version to inform WADA ExCo in May 
and hopefully finalize the new version for approval in September 2006. 1 do hope 
that we will be in a position to review the Technical Documents as we move along 
with the ISL, and proposed the revised versions simultaneously for approval or 
shortly after the new ISL. 

As you can imagine this is a tentative planning that we will endeavour to achieve, 
but may vary due to interfering priorities at the level of the WADA ExCo. 

I hope this information is helpful. 

With best regards, 

Olivier 



Dr. Olivier RABIN 

Director, Sciences 

World Anti-Doping Agency / Agence Mondiale Antidopage 

Tel: + 1 514 904 8829 

Fax: +1 514 904 8769 

E-mail: olivier.rabin@wada-ama.org 

Web: www.wada-ama.org 



From: Larry Bowers rmailto:lbowers@usantido ping.org] 

Sent: Wednesday, February 01, 2006 1:35 PM 

to: david.c6wan@kcl.ac.uk; ChrisOane Ayotte Ph. D.; Rabin, Olivier; Costas Georgakopoulos; 

Ray.Kazlauskas@measurement.gov.au; p.j.hemmersbach@farmasi.uio.no; moutian wu; 

Martial Saugy; Makoto Ueki; Jordi Segura,; Joachim Grosse; Francesco Botr 7, r; 

Directidn@Indd.com; dcatlin@ucla.edu 

Subject: Isotope ratio reference materials 

Colleagues, 

In a continuing effort to assist in harmonization of test results among the laboratories, USADA 
has funded a research grant to both provide several isotopically certified reference steroids 
and will be working with WADA to develop characterized educational round robin/proficiency 
mo A°r? rnateria,s foi " GC/C/IRMS. To ensure that the program is fit for purpose, WADA and 
USADA will jointly appoint a Working Group consisting of three laboratory directors as well as 
two outside experts in GC/C/IRMS. The outside experts who have agreed to serve are Tom 
Brenna and Wolfram Meier-Augenstein. If you have an interest in being a member of this 
group, please let me know. We will make appointments by the end of February and the 
group will probably meet for the first time in April. The research grant also aims to develop 
instrument-independent software that will use exponentially-modified Gaussian curve fitting 
for integration and reporting of data.< br> 

The ultimate utility of the reference materials should be determined by the Working Group 
with input from other laboratory directors with experience with GC/C/IRMS. I donffi know 
whether an absolute delta value can be achieved, but with one or two common standards we 
may be able to tighten the criteria somewhat. 

With regard to the endogenous steroid Technical Document, following my experience with the 
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Montgomery and Gaines non-analytical positive cases where this document came under 
significant scrutiny, I am of the opinion that it needs a major re-writing. As Christiane points 
out, the words that are used are very important, and one must consider all of the potential 
applications of the document in crafting it. I would hope that we would have both scientific 
and legal advice on its final form. I will not speak for Olivier with regard to how or when this 
task will be addressed. 
Larry 

Larry D. Bowers, Ph.D. 
Senior Managing Director 
U.S. Ahti-Doping Agency 
Office: (71 9)-785-2003 
FAX: (719)-785-2029 

CONFiDENtlALrry NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages 
attached to it may contain Information that Is confidential or legally privileged. If you are not the intended recipient, 
or a person responsible for delivering It to the intended recipient, you are hereby notified that you must not read 
this transmission and that any disclosure, copying, printing, distribution or use of any of the information contained 
in or attached to this transmission is STRICTLY PROHIBITED. If you have received this transmission in error, 
please Immediately notify the sender by telephone or return e-mail and delete the original transmission and Its 
attachments without reading or saving In any manner. Thank you. 
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IS015189 Accredited Medical Lab. (JAB:RML00020) 
CAP Accredited Toxicology and Hematology Lab. 

ISO9001 Certified Lab. (JCQA-0814) 
ISO14001 Certified Lab. (JCQA-E-0405) 

3-30-1 Shimura, Itabashhku, Tokyo 174-8555, JAPAN 
Tel: +81-3-5994-2351 Fax: +81-3-5994-2990 

- Virus def updated 20 Jan, 2006 - 

- Spyware def updated 18 Jan, 2006 - 

************************************************ 
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The information contained in this e-mail, and any attachments to It, 
is intended for the use of the addressee and is confidential. If you 
are not the intended recipient you must riot use, disclose, read, 
forward, copy or retain any of the Information. If you received this 
e-mail in error, please delete it and notify the sender by return 
e-mail or telephone. 

The Commonwealth does not warrant that any attachments are free 
from viruses or any other defects. You assume all liability for any 
; loss, damage or other consequences which may arise from opening 
or using trie attachments. 
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Laity Bowers 

From: Christiana Ayotfe Ph. D. [christiane.ayotte@laf.lnrs.caJ 

Sent: Wednesday. February 01, 2006 8:49 AM 

to: david.cowan@kcLac.uk; 'Rabin, Olivier*; 'Costas Georgakopoulos"; 

Ray.Ka2lauskas@measurerhentg0v.au; p.j.hemmersbach@farmasi.ulo.no; 'moutfan wu'; 'Martial 
Saugy*; "Makoto UekT; Larry Bowers; 'Jordi Segura,'; 'Joachim Grosse'; 'Francesco Botrj§|§'; 
Direbtion@lhdd.com; dcatlln@ucla.edu 

Subject: RE : Service Asked 

Dear David, 

Obviously, we will have to go through and clarify the interpretation of the technical documents and 
note. 

As far as I can speak for my colleagues who wrote the TD2004EAAS, our intent was not to suggest 
relying solely on absolute IRMS delta values. On the contrary. However, reading again the document, I 
understand the interpretation one can make of the last phrase of that paragraph which you quoted: The 
results of such analyses will be reported as "inconclusive'' unless the ratio measured for the metabolite(s) is below 
-26%o based on the non-derivatlsed steroid.' Our intent was to not report simply as inconclusive a result 
When clearly depleted values were measured for the metabolites. A couple of words are missing: the 
criteria for reporting an adverse finding are not met but the testing authority should be informed that it is 
a highly suspicious test result which should not be simply considered as negative. We could document 
or explain to the testing authority what we mean. 

I am personally not in favour of reporting on absolute values uniquely. 

So let's make sure we can correct that interpretation in a next version and bring the necessary 
improvements needed. For example, I noticed that we totally forgot female athletes' values in the 
criteria for conducting an IRMS (200 ng of testosterone being a bit high. , .). 

We had two interesting cases lately, borderline steroid profiles both giving clearly depleted delta values 
(Case A: androsterone and etio around 10,000/12,000 ng/mL, DHEA G+ F= 190ng/mL, sulphate: 
1,200 ng/mL and normal T/E value: IRMS values depleted for A, etio, DHEA; Case B: sp, gravity: 
1,023; T/E = 2,6, T: 1 05 ng/mL, Andro: 1 1,300, Etio: 2,200 (A/Etio 5 - that's what triggered the IRMS) 
— IRMS values depleted for Andro and Etio). 

Cordially, 

Christiane 



Christiane Ayotte, Ph.D. 
Laboratoire de cohtrdle du dopage 
INRS-Institut Armand-Frappier 
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- — Message d'dfigine — 

De : David Cowan [mailto:david.a.cdwan@kcl.ac.uk] 

Envoys : 1 fevrier 2006 08:06 

A : Rabin, Olivier? Castas Gedrgakbpoulos; Ray.KazIaustos@nreasurernent.gov.au; 

p.j.hemmersl)ach@farmasl.uio.nd; moutlan wu; Martial Saugy; Makoto UeJd; Larry Bowers; Jbrdi Segura,; 

Joachim Grbsse; Francesco Botri§l§; DirectIon@Indd.com; dcatlin@uda.edu; DavkJACowan; Ayotte, 

Chrlstlane 

Ce: Larry Bowers 

Ofajet : RE: Service i Asked 

Dear Olivier 

This is good news but I thought that Costas was referring to certified reference materials that we could 
use for traceabllity purposes. The work by LGC (LGC7VAM/2000/037 indicates that it is important to use 
standards run through the GC rather than relying on calibrating the C02 alone if one is to be able to use 
absolute delta units as required in TD2004EAAS which I state here for clarity The results of such 
analyses will be reported as "inconclusive'' unless the ratio measured for the metabolitefs) is below -28%o 
based on the non-derivatised steroid.' 

Can you clarify please? 

Regards 

David 



Professor David Cowan 

Head of Department of Forensic Science & Drug Monitoring 

Director, Drug Control Centre 

King's College London 

150 Stamford Street 

London SE1 9NH 

Tel: 020-7848 4848 

Fax:020-78484980 



-—Original Message — 

From: Rabin, Olivier [mailto:Olivier.Rabin@wada-ama.org] 

Sent: 31 January 2006 19:31 

To: Costas Georgakopoutos; Ray.Kazlauskas@measurement.gov.au; 

p.j.Hemmersbadi@fBrmasI.uto.no; moutian wu; Martial Saugy; Makoto Ueki; Larry Bowers; Jordi 

Segura,; Joachim Grosse; Francesco Botre; Directfon@Indd.com; dcatlih@ucla,edu; 

DavidACowan; Christiane Ayotte 

Cc: Larry Bowers 

Subject: RE: Service Asked 

Dear All, 

iri response to Costas's message below, please be informed that USADA 

and WADA are currently collaborating to develop some GC/C/IRMS 

reference materials and prepare for a round robin proficiency testing 

program. 

You should receive more information on the weeks to come on this 

program actively piloted by USADA following the meeting on IRMS held 



2/5/2007 



USADA 1059 



Melding 



Page 3 of 4 



in California a little more than a year ago. 

All the best, 

Olivier 



Dr. Olivier RABIN 

Director, Sciences 

World Antl-Doplng Agency / Agence Mondlale Antldopage 

Tel: + 1 514 904 8829 

Fax: + 1 514 904 8769 

E-mail: oilvler.rabln@wada-ama.org 

Web: www.wada-ama.org 



From: Costas Georgakopoulos [mailtb:oaka@ath.forthnetgr] 

Sent: Wednesday, January 04, 2006 2:52 AM 

To: lfey.Kazbuskas@measurementgov.au; p.j.hemmersbach@farmasi.uio.no; Rabin, Olivier; 

moutian wu; Martial Saugy; Makoto Ueki; Larry Bowers; Jordi Segura,; Joachim Grosse; Francesco 

Botre; DlrecrJon@Indd.com; dcatlln@uda.edu; DavldACowan; Chiistiane Ayotte 

Subject: Fw: Service Asked 

Dear friends, 

I wish you and your families health and success for the new year. 

Is anybody interested for steroids with reference 5 value ? 

Costas 

Costas Georgakopoulos Ph.D 

Director 

Doping Control Laboratory of Athens 

OAKA,Kifissias37 

15123, Marolissi, Greece 

T: +30-210-6834567 

F: +30-210-6834021 

E: 6aka@ath.fortbnet.gr 

— ■- Original Message - — 

From: Jon E. Johansen 

To: oaka@ath.forthnet.gr 

Sent: Wednesday, December 21 , 2005 1 1 :38 AM 

Subject: VS: Service Asked 

Dear Dr Georgakopoulos, 

I refer to your e-mail of December 7. 1 am sorry for my late reply, I was in bed with a flue and the 
left the message. 

Anyway, we are very interested In cooperating with you. 

As a company we are mostly interested In certifying products which can be supplied by Chiron 

afterwards. 
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If you let us know which steroid you plan to use, we could certify the quality and then make a 
common batch of this and offer this for the commity. 
Please let us know if this is of interest. 



Kind regards 
Dr. Jon E. Johansen 
Chiron AS 
Stiklestadvelen 1 
N-7041 Trondheirh 



- — Opprinneiig melding — 

Fra: Glha E. Strom [mailto:gIna.strom@chlron.no] 

Sendt: 7. desember 2005 15:35 

til: Jon Johansen 

Emrie: VS: Service Asked 



—Opprinneiig melding — 

Fra: Costas Georgakdpoulos [mailto:oaka@ath.forthnet.gr3 

Sendt: 7. desember 2005 15:42 

Til: Chiron@chiron.no 

Emne: Service Asked 

Dear Sir or Madam, 

As it Is listed In your online catalogue (pdf), you provide various alkanes in 
cyclohexane solutions for isotopic ratio measurements. These alkanes come with 
a certificate of their delta value for carbon. Since our applications involve steroid 
analysis, I would like to ask you if It is possible to arrange for a certification by 
Chiron of the delta values (i.e. carbon 13 and oxygen 18) for a steroid that we 
will provide you with. This means that we could send you a sample (e.g. vial) of 
the steroid solution, and you could then perform any necessary analysis 
and certify its delta value. 

If the above is possible, please inform me about its cost and the time that it will 
take. 

Thank you very much In advance. 



Yours sincerely, 

Costas Georgakopoulos Ph.D 

Director 

Doping Control Laboratory of Athens 

OAKA, Kifissias 37 

15123, Maroussi, Greece 

T: +30-210-6834567 

F: +30-210-6834021 

IE: oakaiSteth.fbrthnet.gr 
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Larry Bowers 

From: Larry Bowers 

Sent: Tuesday, March 07, 2006 6:58 AM 

to: Tom Brenna 

Subject: Cologne Workshop 

Tom, 

Hopefully you received the invitation for the Cologne Workshop. Andrea Gotemann, who is the primary organizer, 
Informed me that the IRMS session will probably be on Wednesday, June 7. She also suggested that we have 
the initial GC/C/1RMS Working Group Meeting on Wednesday late In the day. You and I will need to work on an 
agenda for the meeting and distribute it prior to the meeting. 

You will need to register for the meeting on-line as described in the invitation. I would suggest that you plan to 
arrive on Sunday, as the opening reception is a good place to meet and greet people. My suggestion would be to 
stay at the Queen's Hotel (a Holiday Inn) on Durener Strasse In Cologne, which Is where I have my reservation. 
Unfortunately I do not arrive (from Tokyo) until about 9 PM, so I will miss the reception. It's about a 25 min walk 
to the Institute, but it is a reasonably nice hotel, and the walk Is through a very nice park. They usually also have 
a bus for the less motivated. You can get to Cologne by air or by train if you fly into Frankfurt, although as I 
remember it, the train ride is abbut 2.5 hours through a relatively pretty river valley. 

Let me know if 1 can be of further assistance. 
Larry 

Larry D. Bowers, Ph.D. 
Senior Managing Director 
U.S. Antt-Doping Agency 
Office: (71 9)-785-2003 
FAX: (719)-785-2029 

^^^^tf^^ZV^?^ ' *™f' nia *J™> «<• any documents, files or previous e-mail messages attached to It may contain 
taformaflon that te confidential or tegaUy privileged. If you are not the Intended recipient, or a person responsible for delivering It to the 
Intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the Information contained In or attached to this transmission Is STRICTLY PROHIBITED. If you have received this 
transmission In error, please Immediately notify the sender by telephone or return e-mail and delete the original transmission and Its 
attachments without reading or saving In any manner. Thank you. 
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Laity Bowers 

From: Larry Bowers 

Serif: Wednesday, March 08, 2006 9:57 AM 
To: 'w.meier-aljgenstein^qub.ac.uk , 
Subject: RE: USADA GC/C/IRMS Working Group 

Wolfram, 

SSSllJS*-^ ^ f ™ d6d - , But we al5 ° wanted to start a working group to harmonize laboratory 
performance even before Brenna's grant. Tom will be at the meeting in Cologne. Please put it on your calendar 
I will be in touch in a few days to flllln travel and hotel plans. ^ H y ujwnuar. 

Thanks for your willingness to participate. 
Larry 

Larry D. Bowers, Ph.D. 
Senior Managing Director 
U.S. Anti-Doplng Agency 
Office: (71 9J-785-2003 
FAX:(719)-785-2029 

CONFIDENlULITY NOTICE - This e-mail transmission, and any documents, flies or previous e-mail meBsanes attached to It mav contain 
rrformatlon that Is confidential or legally privileged. If you are not the intended recipient, or a^nWres^nTlble for MwM totte 



From: Dr W Meier-Augenstein [mailto:w.meier-augensteln@qub.ac.uk] 

Sent: Wednesday, March 08, 2006 1:59 AM 

to: Larry Bowers 

Subject RE: USADA GC/C/IRMS Working Group 

bear Larry, 

Thank you very much for your e-mail. 

At present this day is free in my diary (and so is the day after since I cant see how this could be done as a day 
return trip), so, by all means, count me in. 

Let hie check flight /train connections and time tables though, so I can give you a better. I.e. more definite 
answer. May I assume If an overnight stay in Cologne or en route is required, this will also come under the 
heading of travel expenses? 

HHSS^S^SSi L mp, l^ t/0h ******** have sak ». J take it this meeting means Tom Brenna's grant 
application to USADA has been successful? 

Best regards, 
Wolfram 

| —Original Message 
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From: Larry Bowers [mailto:lbowere@usantidoptag.org] 

Sent: 07 March 2006 16:51 

To: w.meJer-augehstefn@qub.ac.uk 

Subject: USADA GC/C/IRMS Working Group 

Wolfram, 

I am trying to arrange the first meeting of the GC/C/JRMS Working Group. Could you come to Cologne on the 

7*** of June for a late afternoon meeting? Tom Brenna Is able to come and we are doing the meeting In Cologne 

because many of the laboratory directors will be there. USADA will cover your travel expense. 

Larry 

Larry D. Bowers, Ph.D. 
Senior Managing Director 
U.S. Anti-Doping Agency 
Office: (719)-785-2003 
FAX: (719K85-2029 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, flies or previous ••mall messages attached to it may contain 
information that is confidential or legally privileged. If you are not the Intended recipient, or a parson responsible for delivering It to the 
Intended recipient, you are hereby notified that you must hot read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the Information contained In or attached to this transmission Is STRICTLY PROHIBITED, if you have received this 
transmission In error, please Immediately notify the sender by telephone or return e-mail and delete the original transmission and Its 
attachments without reading or saving In any manner. Thank you. 



COWlDENTiALlTY NOTICE - This e-mail transmission, and any documents, files or previous e- 
mail messages attached to it may contain information that is confidential or legally privileged. If you 
are not the intended recipient, or a person responsible for delivering it to the intended recipient, you are 
hereby notified that you must not read this transmission and that any disclosure, copying, printing, 
distribution or use of any of the information contained in or attached to this transmission is STRICTLY 
PROHIBITED. If yoti have received mis transmission in error, please immediately notify the sender by 
telephone or return e-mail and delete the original transmission and its attachments without reading or 
saving in any manner. Thank you. 
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Larry Bowers 

From : Larry Bowers 

Sent: Wednesday, March 22, 2006 1 0:1 5 AM 

To: 'ahdrea gotzmann' 

Cc: Qlsha Symanski 

Subject: FtE: Cologne Workshop 

Thanks for your response. J will assume lhat I do not need to submit the BALCO topic in order to be considered 

for the program. I will probably submit an abstract for Inclusion In the materials to be distributed 

Larry 

Larry D. Bowers, Ph.D. 
Senior Managing Director 
U.S. Antl-Dopihg Agency 
Office: (71 0)-785-2OO3 
FAX: (719)-785-2029 

CONFIDENT1AUTY NOTICE - This e-mail transmission, and any documents, flies or previous e-mail masBanea attached to It m» retain 



From: andrea gotzmann [maiItd:andrea@biochem.dshs-koeln.de] 

Sent: Wednesday, March 22, 2006 1:32 AM 

To: Larry Bowers 

Subject: Re: Cologne Workshop 

Larry, 

thank you for your message. It Is no problem to start the IRMS meeting Wednesday from 6 or 6:30 pm. We will 
k a P «!i reS !r ra - . " f° r 3 conference room at the Tralnerakademie, means food and drinks are also available. The 
participants will miss the evening program, but there Is always a next Workshop in Cologne HI 

Please add Willi Schaenzer (instead of Hans Geyer) on your list for the meeting. 

&$?*££ ™ ta disWbut f d t0 a " Participants, but it is your decision whether to give some written information 
about the BALCO case Or hot. ■ 

Regards 
Ahdrea 

Dr. Andrea Gotzmann 

Institut fuer Bfochemie 

Deutsche Spbrthbchschule Koelrt 

Carl-Diem-Weg 6 

D 50933 Koeln 

Tel +49 221 4982 4910 

Fax +49 221 497 32 36 

www.dopinainfo.de 
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.; — Original Message — 
Front: Larry Bowers 
To: andrea(a>blocherri.dshs-koBln.de 
Sent Tuesday, March 21, 2006 6:17 PM 
Subject: Cologne Workshop 



Andrea, 

My registration has been received. Would you like me to submit something on the BALCO case under your call 

for papers? 

It appears that Meier-Augehtstein cannot get to Cologne until about 6 PM based on flights from Belfast. I would 
prefer that he be present for the whole meeting, if possible. If we started the GC/C/IRMS meeting at 6 PM, I 
presume that we would miss the evening's entertainment Our meeting would tie up Beghosian, me, Brenna, 
Geyer, Kazlauskas, Uekl, and someone from UCLA. I want to be sure that we do not cause problems for the 
meeting, but also to get the work of the group completed. I need to get back to Meier-Augertstein as soon as 
possible. 
Larry 

Larry D. Bowers. Ph.D. 
Senior Managing Director 
U.S. Anti-Doping Agency 
Office: (719>785-2003 
FAX: (719)-785-2029 

CONFIDENTIALITY NOTICE - this e-mail transmission, arid any documents, flies or previous e-mail messages attached to It may contain 
Information that Is confidential or legally privileged. If you are hot the Intended recipient, or a person responsible for delivering It to the 
Intended recipient, you are hereby notified that you must hot read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the Information contained In or attached to this transmission Is STRICTLY PROHIBITED. If you have received this 
transmission m error, please Immediately notify the sender by telephone or return e-mail and delete the original transmission and Its 
attachments without reading or saving In any manner. Thank you. 



CONFTOENTIAJJnrY NOTICE - This e-mail transmission, and any documents, files or previous e- 
mail messaged attached to it may contain information that is confidential or legally privileged. If you 
are not the intended recipient, or a person responsible for delivering it to the intended recipient, you are 
hereby notified that you must not read this transmission and that any disclosure, copying, printing, 
distribution or use of any of the information contained in or attached to this transmission is 
STRICTLY PROHIBITED. Tf you have received this transmission in error, please immediately notify 
the sender by telephone or return e-mail and delete the original transmission and its attachments 
without reading or saving in any manner. Thank you. 
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Larry Bowers 

From: Elisha Symanskl 

Sent: Friday, May 26, 2006 2:22 PM 

to: Thierry Boghosian (thierry.boghosian@wada-ama.org); Larry Bowers; 

schaenzer@blochem.dshs-koeln.de; Makoto Uekl Ph.D; graham.trout@agal.gov.au; w.meier- 
augenstein@qub.ac.uk; Jtb4@cornell.edu; bahrens@ucla.edu 

Cc: msekera@ucla.edu 

Subject: GC-C-IRMS Working Group 

Attachments: Agenda.doc 



Attendees, 

We look forward to working with you as a part of the GC-C-IRMS Working Group. We will be 
meeting on Wednesday, June 7, 2006 at the Trainerakademie at 6pm. Thanks again for being 
available for this meeting. I have attached a summary of discussion points for the working group to 
discuss. In preparation for this meeting, please bring with you your copy of 'the application of GC- 
C-IRMS to Doping Control monograph from the 2 nd Annual US ADA Symposium on Anti-Doping 
Science. If you have any questions about the meeting, please do not hesitate to contact me. 

Sincere^/, 

£U#hci'Symei<n<ik(' 

U.S. An£v-Vopl*vg'Ag&ncy 

1330 QluUL Laker Loop, $uA£&260 

Colorado-SprCng*, CO 80906 

71 9-785 -2023 phone' 

866 -601 -2632 tolljree> 

719-785-2001 few 
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GC-C-IRMS Working Group 

Wednesday, June 7, 2006 

Trainerakademie - 6pm 

Cologne, Germany 

Attendees: Larry Bowers (US Antf-Doplng Agency) 

Thierry Boghosiah (World Anti-Doplng Agency) 

Wilhelm Schanzer (WADA Laboratory - Cologne, Germany) ' 

MakotoUeki (WADA Laboratory - Japan) 

Graham Trout (WADA Laboratory - Australia) 

Brian Ahrens (WADA Laboratory - Los Angeles, USA) 

Wolfram Meier-Augenstine (Queens University Belfast) 

Thomas Brenna (Cornell University) 

Our focus should be on the scientific reliability of the GC-C-IRMS technique in establishing, or 
ruling out, the administration of a prohibited substance. Summarizing the key conclusions of the 
USADA Annual Symposium on GC/C/IRMS, the following issues require further development 
and resolution. The discussion points for the June '06 Meeting will be: 

I. Discuss the role of peak asymmetry, resolution, and peak fitting software 

II. Brainstorm the steps need to be taken to develop a Reference Material and/or Internal 
Standard material to assist the laboratories in achieving more uniform results 

III. Brainstorm the steps need to be taken to develop a Proficiency Testing Round Robin to 
improve harmonization of reported values 

IV. Determine what guidelines should be used: assay characteristics and performance 
criteria that will unify the methods in doping control 

V. Determine if there is benefit in considering the absolute £ 13 C values compared to the 
reference ranges of individual target analytes 

Future Working Group Meeting Discussion Points: 

VI. Provide recommendations on the combination of longitudinal testing and GC-C-IRMS to 
provide cost-effective testing strategies: A GC-C-IRMS may be required in every case of 
ah elevated T/E ratio 

VII. Discuss doping agents or techniques that could Increase testosterone concentrations 
while maintaining a natural 13 C/ 12 C ratio 

VIII. Discuss 'if GC-C-IRMS measurements are always definitive for an exogenous 
administration of testosterone or Its precursors 

IX. Discuss if GC-C-IRMS replaces some of the other analytical tools for doping analysis or 
does it complement them 

X. Determine specific assay Improvements that are needed 

XI. Determine what recommendations should be made to WADA 
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From: Makoto Ueki [wd3m-uek@asahi-net.or.Jp] 

Sent: Tuesday, August 31, 20044:43 AM 

To: Larry Bowers; wd3m-uek@asahi-netor.jp 

Cc: Myself 

Subject: Re: ISTD for CIR/MS 

Dear Larry, 

In my opinion, best Way to compensate inter-laboratory deviation of isotope ratio 
measurements is a use of common internal standard with known delta values as internal 
standard is added to all analytes. 

Actually, however, IS being added is not unified yet. According to the response 
to the latest CIR/MS survey, only 5 out of 11 participating laboratories are using any of 
5 ISTDs i.e., 5alpha-androstan-3beta-ol, Octacosane, Andrstanol, Methyltestosterone, 
17alpha-methylandrostandiol . 

In addition to these compounds, we can use Squalene or Hexatriacontane, and 
former elute near 5alpha-androstan-3beta-ol and later elute near free testosterone. 
Delta of bur Squalene is about -20 and that of hexatriacontance is -28.5. 
Further, most of plant origin steroids do have delta of about -30. They correspond to the 
values for human steroids, cut-off and positive samples respectively. 

One difficulty is that commercially available CRM are not steroid and not 
directly applicable to daily work. We are calibrating CIR/MS using in-house calibrated 
C02, and the C02 is periodically calibrated by C02 gas generated from Limestone CRM from 
NIST. We have checked in-cooperation with Christiane and Willi alkane mixture with known 
delta values from Indiana and confirmed its applicability. The Indiana reference is not 
CRM but is widely accepted by geo-scientists. 

I think that we do not have to add ISD to compensate inter-laboratory deviation 
into the sample being confirmed at the first step in the analysis because CIR measurement 
is almost isotope dilution technique. If there is any extraction problem, then we only 
need to add the ISTD just prior to the sample injection. We would only need to be consider 
the chromatographic separation. 

I wish my comments would be of any help to you. 

At 04/08/25 23:09, Larry Bowers wrote: 

> 

>Makoto, 

>I am in the process of reviewing the monograph from the 6CC IRMS meeting. 

>In one of the discussions, there is a comment that you are running 

> "internal standards" in your samples as opposed to endogenous reference 

>compounds . Would you be willing to share what the internal standard 

>compouhds are? 0SADA is looking into having a reference material (s) 

>for GCC IRMS prepared. 

>Larry 

> 

>Larry D. Bowers, Ph. D.<?xml: namespace prefix =■ o ns - 

> , 'urn:achemas-microsoft-com:office:office" /> 

> 

>US Anti-Doping Agency 
' >". 

>2550 Tenderfoot Hill Street, Suite 200 

> 

>Colorado Springs, CO 80906-734 6 

> 

>lbower s@usantidoping.org 

> 

>(719)-785-2003 

> 
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> (719) -785-2001 (FAX) 

> 

> 

> 

CONFIDENTIALITY NOTICE - This e-mail transmission, and any documents, 

>files or previous e-mail messages attached to it may contain 

information that is confidential or legally privileged. If you are not 

>the intended recipient, or a person responsible for delivering it to 

>the intended recipient, you are hereby notified that you must not read 

>this transmission and that any disclosure, copying, printing, 

distribution or use of any of the information contained in or attached 

>to this transmission is STRICTLY PROHIBITED, if you have received this 

>transmission in error, please immediately notify the sender by 

>telephone or return e-mail and delete the original transmission and its 

>attachtnents without reading or saving in any manner. Thank you. 

> 

> 

> 

> 

> 
> 

*************** *************************** ************ 

Makoto Ueki Ph.D Director/Doping Control Laboratory 

Mitsubishi Kagaku Bio-Clinical Laboratories, Inc. 
I0C/WADA Accredited Tokyo Laboratory 

ISO17025 Accredited Toxicology Lab. (NATA No. 14243) 
CAP Accredited Toxicology and Hematology Lab. 

ISO9001 Certified Finn(JCQA-0814) 
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Laity Bowers 

From: Toni Brenna [tbrenha@gmaB.com] 
Sent: Wednesday, November 29, 2006 2:50 PM 
To: Larry Bowers 
Subject: Re: 

HiLafry, 

hn here and 10 am is good. 607-255-9182 

Quick update: 

1) The 253 is almost installed, as of last week. 

2) We have nine Of the standards preliminarily calibrated, and as soon as the 253 is ready, we'll do it for 
real and expect to have softie standards in time for Cologne. 

3) We have implemented the world first (we think) fast GCC-IRMS. 600 millisec wide peaks (FWfffl), 
and we also think we can reduce analysis times to 25% of conventional. This is a necessary prelude to 
GCxGCC-IRMS, but I'm imagine it might be of interest in its own right. 

I hope to have the standards and fast GC in time for Cologne. 

Tom 



On 1 1/29/06, Laity Bowers < Ibowers(%usantidoping.org > wrote: 
| TOm, 

Are you around? J would like to discuss where things are with the grant work. Also, WADA has funded 
; Georgakopoulis and Kazlauskas for a GC/C/IRMS project. We should discuss this and see if there Is a way to 
; worktogether. I will plan to call you Thursday, Nov 30 at around 10 AM your time unless I hear otherwise. 

i Larry 



; Larry D. Bowers, Ph.D. 
'. Senior Managing Director 
; U.S. Antl-Doplng Agency 
j Office: {71 9J-785-2003 
| FAX:(719)-7S6-2b29 

• wSSS^vmtl^SuiSSt £2? *£***& and any docuraen «»» *»*» <>f Pilous e-mail messages attached to It may contain 
hSS ££m S^! ySSj^SUf!?!**- * you m not *• brts,lctod ■**»"* « » P<*»on responsible far delivering tt to the 
tatendftd recipient, you anehoreby notlflad (hat you must not read this transmission and that any disclosure, copying, prlntlna; 
h^? 00 ^," 80 ^ any 0f , tlW ta , fo " na 0«« contained In or attached to this transmission Is STRI(^PRwSnra:H you have received 

■ an^rtrnT^tthr^Sn^L'Tn |" et ^ no ^ , '«»^^ by telephone or return e-mail and detetethe original traSmlsston anX 

: anacnmems without reading or savmg in any manner. Thank you. 
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CONFEDENTIALrTY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages 
attached to it may contain Information that is confidential or legally privileged. If you are not the intended 
recipient^ or a person responsible for delivering ft to the intended recipient, you are hereby notified that you 
must not read this transmission and that any disclosure, copying, printing, distribution or use of any of the 
information contained in or attached to this transmission is STRICTLY PROHIBITED. If you have received this 
transmission in error, please immediately notify the sender by telephone or return e-mail and delete the 
original transmission -arid its attachments without reading or saving in any manner. Thank you. 
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Larry Bowers 

From: Tom Brenna [tbrenna@gmall.com] 
Sent: Thursday, November 30, 2006 10:37 AM 
To: Larry Bowers 
Subject: Re: Email contacts 

Larry, 

Thanks for the follow-up. 

Regarding instrument modifications, the changes are minimal and should not affect any other aspect of 
the analysis. We just swapped out a resistor in the m/z 46 detector to reduce the time constant (responds 
quicker). It can easily be done on a Delta, the conventional instrument that the other labs have. Frankly, 
the m/z 46 signal doesnt have much impact on the isotope ratios anyway, and We might not need it. It is 
used to borxect the 45/44 ratio for 170 (12CI70160). This is important for natural C02 because the 
170 could have any value but it is superfluous for GCC runs calibrated with an internal standard 
because almost all the oxygen in the C02 has the same isotope ratio, thus assigning a dl3C to a 45/44 
ratio defines it completely. 

Regarding software, We've not worked a lot more on that mostly because it's in good enough shape to be 
beta-tested for general purposes, but we'd also like to customize for a set of analyses that will be routine, 
and we dbht exactly know what those conditions will be. Also, you may have heard that Thermo 
bought out GV this summer, so there is effectively a single manufacturer of IRMS. We all expect the 
software to cohver ge now, so it would be useful to give them a little time before we reinvent more 
Wheels. And yes, we're actually analyzing me fast GC data with the software now. 

Tom 



On 1 1/30/06, Larry Bowers <Ibowers@usantidoping.org > wrote: 
■ Tom, 
! Good talking to you this morning. Sorry I was a bit late. 

' The email addresses are: 

: Costas Gebrgakdpoulis (Greece): oaka@ath.forthnet.gr 
: ' Moutiah VVu (China): mbutlanw@bubllc.bta.het.cn 
Makoto Uekl (Japan): wd3m-uek@asahl-net. or.j p 
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Congratulations on the progress ! This is pretty exciting. One thought that I had was that since the labs mostly 
have the routine GC/C/IRMS instruments as opposed to a 252 or 253, is there potential to make similar 
modifications to that Instrument? What is the impact on the "validation" of the Instrument? 



We didn't talk at all about the software, but you may want to think about that in terms both of fast GC on the 252 
and the "other" instruments that are out there. 

Larry 



Larry D. Bowers, Ph.D. 

Senior Managing Director 

U.S. AnttDOpIng Agency 

Office: (71 9)-785-2003 

FAX:(7l9>785-2029 

CONFIDENTIALITY NOTICE • This e-mail transmission, and any documents, files or previous e-mail messages attached to It may contain 
Information that b confidential or legally privileged. If you are not the intended recipient, or a person responsible for delivering It to the 
Intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, copying, printing, 
distribution or use of any of the Information contained In or attached to this transmission Is STRICTLY PROHIBITED. If you have received 
this transmission In error, please Immediately notify the sender by telephone or return e-mail and delete the original transmission and He 
attachments without reading or saving In any manner. Thank you. 



CONnDENTIALITY NOTICE - This e-mail transmission, and any documents, files or previous e-mail messages 
attached to it may contain information that is confidential or legally privileged. If you are not the intended 
recipient, or a person responsible for delivering It to the intended recipient, you are hereby notified that you 
must not read this transmission and that any disclosure, copying, printing, distribution or use of any of the 
information contained in or attached to this transmission is STRICTLY PROHIBITED. If you have received this 
transmission in error, please Immediately notify the sender by telephone or return e-mail and delete the 
original transmission and its attachments without reading or saving In any manner. Thank you. 
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Larry Bowers 

From: Larry Bowers 

SSrit: Friday, December 01, 2006 10:26 AM 

to: , jtb4@cbmen.edu* 

Subject: RE: SYDNEY-ATHENS IRMS project and USADA IRMS project 

AtiicHmehfe: WAbA IRMS ATHENS SYDNEY TO USADA 061 1 14.pdf 

Your email hit here about the same time that I dug out a copy of the proposal. Let me know what you think. 
Laity 

Larry D. Bowers, PhD. 
Senior Managing Director 
U.S. Anti-Doping Agency 
Office: (7l9)-785-2003 
FAX: (719J-785-2029 

CONFID'aJYtAUTY NOTICE - Thts e-mail transmission, and any documents, flies or previous e-mail messages attached to It may contain 
Information that to confidential or legally privileged. If you are not the Intended recipient, or a person responsible for delivering it to the 
Intended recipient; you are hereby notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the Information contained in or attached to this transmission Is STRICTLY PROHIBITED. If you have received this 
transmission in error, please Immediately notify the sender by telephone or return e-mail and delete the original transmission arid Its 
attachments without reading or saving In any manner. Thank you. 

From: Tom Brenria [mailto:tbrehna@grnall.com] 

Sent: Friday, December 01, 2006 10:13 AM 

To: Gostas Georgakopbutos; Ray.Ka2lauska5@measurementgov.au 

Ccr Larry Bowers; Mazzoni, Irene; Rabin, Olivier 

Subject: Re: SYDNEY-ATHENS IRMS project and USADA IRMS project 

Dear Costa and Ray, 

Good to hear that things are moving forward with you. It would be helpful to see an outline of your 
plans so to harmonize our work, insofar as possible. All material confidential, of course. 

We are in the midst of calibrations and of other progress along the lines discussed in Cologne, and a few 
other matters that may improve steroid isotope analysis. Li a few weeks we'll be in a position to share 
initial results and I'm expecting to have some isotopically calibrated standards for late February. 

With regards, 
Tom 

On 1 1/30/06, Larry Bowers <lbowers@usantidoping.or | g> wrote: 
Costas, 

J spoke with Tom Brerina today. He has made considerable progress since last March, and has a variety of 
steroids with various delta values. We have also discussed a potential educational WADA PT sample for the first 
half of 2007. 



I think collaboration is important. To contribute to that, I have copied Tom on this email so that you have his 
2/5/2007 
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contact information. Please keep me in the loop. 



We will plan to have another GC/C/IRMS working group meeting during the Cologne Workshop. I think we need 
to have good conversations now because eventually I would hope that we could reduce the number of standards 
and ERCs to one or two so that the Inter-lab agreement Is not a dispute at hearings. 

Larry 

Larry D. Bowers, Ph.D. 

Senior Managing Director . „ 

U.S. Anti-Doping Agency 

Office: (71 9)-785-20b3 

FAX: (719)-785-2029 

CONFIDENTIALITY NOTICE - this e-mail transmission, and any documents, flies or previous e-mail messages attached to it may contain 
Information that Is confidential or legally privileged. If you are not (he intended recipient, or a person responsible for delivering it to the 
intended recipient, you are hereby notified that you must not read this transmission and that any disclosure, copying, printing, distribution 
or use of any of the Information contained in or attached to this transmission Is STRICTLY PROHIBITED. If you have received this 
transmission In error, please Immediately notify the sender by telephone or return e-mail and delete the original transmission and It* 
attachments without reading or saving in any manner. Thank you. 



From: Cbstas Gebrgakopoulos rrnailto: oaka@ ath.forthnetgr] 

Sent: Tuesday, November 14, 2006 1:51 AM 

T6: Laity Bowers 

Cc: Mazzorii, Irene; 'Rabin, Olivier 1 ; Ray.Kazlaustos@measurement.gov.au 

Subject: SYDNEY-ATHENS WADA RESEARCH PROJECT ON IRMS 



Dear friends, 

I hope all be healthy and in good mood. 



rm attaching the recent approved WADA research project, submitted by Sydney and Athens, on the IRMS, proposing a 
different calibration procedure for the 5 values. We believe, that this procedure, in combination with the use of common to all 
labs RMs with known 6 values, will improve accuracy between WADA labs. 



So Larry, since USADA also invests a severe amount and effort to the improvement of the IRMS measurements, airy 
collaboration between our teams would be valuable. I believe for us the availability of RMs to build S value calibrations is 
first priority. 



2/5/2007 
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Looking forward to your input and comments, 
best wishes 

CoStas 



CostasGeorgakopdulos.PhJD 

Director 

Doping Control Laboratory of Athens 

OAKA, Ki&sias 37, 15123, Maroossi, Greece 

t: +30-210-6834567 

ft +30-210-6834021 

e: bakaliSiart i feithtifet .'cjr 

tONFIDENT^LITY NOTICE -this e-mail transmission, ahd.any documents, files of previous e-mail messages 
attached to it may contain information that Is confidential or legally privileged. If you are not the intended 
recipient, or a person responsible for delivering it to the intended recipient, you are hereby notified that you must 
riot read this transmission and that any disclosure, copying, printing, distribution or use of any of the information 
contained in or attached to this transmission is STRICTLY PROHIBITED. If you have received this transmission In 
error, please immediately notify the sender by telephone or return e-mail and delete the original transmission and 
its attachments without reading or saving in any manner. Thank you. 
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KMt^Iruifttoflgcee that whan eorap^ . 

■mS «« ADA ts&totons- * a@ree to allowmy doctor and/or tie doctor of my tearo* upontiviieaiiest of ffie 

UU or WADA, forded tfUaaxtfWAm • . 

brfo»anyspedficcoinpeatioja. I agree to submit any protest? or ^^ disputes jregadingd^ "testing wlsax' -'••*" '• 
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-pioperty of tiieUaaad WADA, and that UQ and WADA inayhave-fl^analyz^for any purpose,- •. 
• inclndmg, wfficmtlmritation, general rcseag^ai^i^orniaii6aoahc^mprofa^oi^ Jaccertfteseoanduibns 

regaiuuie testing and aeree to rnidnnm ail t****- »a^>«i ^.v^' ' 



reganimg testing and agree to undergo all tests ^gjnred of meL. 
Signature ©f Applicant^ 



•.; <^N$ENT^©.AGREEMENT--Q^ 

I^ftepai^orgiiaidiaiXofHoydA,E^^ I gfcep'ennWonfbrmyCMto • - 

. P?™"*** or sanctioned by USA Cycling,- ano&nr evantf uarional fede*aaons. or lotemational CyeKng'tMon '. 
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or on oenaif of my CMd^ganluigsny dam arisfrgfrommy ChHd , spaTfic^oamaUSA^<aiingeyej^ ? ; 

Signature of Parent or Guardia n * •• •'...'■ .v - ■'• ' - ''•'*'./ 
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•The above s^.^.agi^ajtsnould be returned to; '.' 

USACycHng > Ina- •'•' ' / . ' . '•• 

."ATTN Membership Department • 

"1 OJyjnpic Piaza '..-•;■ '• \ * ."' V' • '•'■ ■ 

.' OptoradoSpriogsj.CO8Q909. • ' ••■.•- JAW -2 © 
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<p class=norraai aliga-center e^le?= , text-aligii:cente!c , x:b>ACKNOWLBDGMENT 
OF RISK, RELEASE OF LIABILITY, INDEMNIFICATION AGREEMENT AND 
CDVENANTNOT TO SUE<ft></p> 

<p cIass=5iormal><b> 

I ACKNOWLEDGE THAT BY SIGNING THIS DOCUMENT, I AM ASSUMING 

RISKS, AND AGREEING TO INDEMNIFY, NOT TO SUE AND • 

RELEASE FROM LIABILITY USA CYCLING, INC. (USAC), ITS ASSOCIATIONS 

(THE UNITED STATES CYCLING FEDERATION (USCF); 

NATIONAL OFF ROAD BICYCLE ASSOCIATION (NORBA), NATIONAL 

COLLEGIATE CYCLING ASSOCIATION (NCCA), US. PROFESSIONAL 

RACING ASSOCIATION (USPRO), AND BMX ASSOCIATION (BMXA)),AND USA 

CYCLING DEVELOFMENTFOUNDATION (USACDF), AND 

THEIR RESPECTIVE AGENTS, EMPLOYEES, VOLUNTEERS, MEMBERS, 

SPONSORS, PROMOTERS AND AFFILIATES (COLLECTIVELY 

"RELEASEES"), AND THAT I AM GIVING UP SUBSTANTIAL LEGAL RIGHTS. 

THIS DOCUMENT IS A CONTRACT WITH LEGAL AND 

BINDING CONSEQUENCES. I HAVE READ IT CAREFULLY BEFORE SIGNING, 

AND I UNDERSTAND WHATIT MEANS AND WHATI AM - 

AGREBING TOBY SIGNING. 

<ftxfp> 

<p cl£tss=Hoana> 

la consideration of Hj& issuance of a license to me by one or more of Releasees and being 
allowed to participate in an event permitted or sanctioned 
by USA Cycling, anoflier national federation or International Cycling Union (UCT/ 
(collectively "USA Cycling event") I hereby freely agree to and make ' ' 
the following contractual representations and agreements. <b>I ACKNOWLEDGE 
THAT CYCLING IS AN INHERENTLY DANGEROUS SPORT AND 
FULLY REALIZE THE DANGERS OF PARTICIPATING IN ANBVBNT<^b> > 
" "whether as~aitfdeY;o:ffic^ 

ASSUME THE RISKS ASSOCIATED WITH SUCH PARTICIPATION 

JNCLUDING<b>, by way of example, and not limitation: dangers associated witix 

man made and natural jumps, the dangers of collision with pedestrians, vehicles, other 
-jiders,^&iixed^r^o3^jODJe£^^ -_ 

surface hazard^ tocliid&g pot holes," equipment failure, inadequate" safety equipment, use 

of equipment provided by the event organizer and others, ' 

<b>THE RELEASEES' OWNNEGUGENCB</b>, flie negligence of others and weather 

conditions; and the possibility of serious physical and/or mental . 

trauma or injury, or death associated with events. For myself, my heirs, executors, 

adrnMsttat ors, legal representatives, assignees, and successors in 

interest (collectively "Successors") <b>I HEREBY WAIVE, RELEASE, DISCHARGE, 
HOLD HARMLESS, AND PROMISE TO D^EMNEFY AND NOT 

TO SUE</b> the Releasees and all sponsors , organizers, promoting organizations, 
property owners, law enforcement agencies, public entities, special 
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districts and properties that fire in any manner connected with a USA Cycling event, and 

their respective agents, officials, and employees through or 

by which the event wffl'be held, (the foregoing are also collectively deemed to be 

Releasees), <b>FROM ANY AND ALL RIGHTS AND CLAIMS 

INCLUDING CLAIMS ARISING FROM THE RELEASBBS' OWN 

NEGLIGENCE'S^*, which I have or which may hereafter accrue to me, and from any 

and all damages which may be sustained by me directly or indirectly in connection with, 

or arising out of, my participation in or association with a USA 

Cycling event, or travel to or return from a USA'Cycling &vemYm which I may 

participate as arider, team member, spectator, coach, mechanic, 

official, volunteer, or in any other manner. I agree it is my sole responsibility to be 

femiliar with the course and agenda of a USA Cycling event, me 

Releasees' rules, and any special regulations for a USA Cycling event and agree to 

comply with all such rules and regulations, including, that I must 

submit to drug testing, if required. I understand and agree that situations may arise during 

a USA Cycling event which may be beyond the control of 

Releasees, and I must continually ride and otherwise participate so as to neimer endaugef 

myself nor others. I accept responstbilhy for the condition 

and adequacy of my equipment, any equipment provided for my use, and ray conduct in 

connection with a USA Cycling event I have no physical or 

medical condition which would endanger myself ox others if I participate in. a USA 

Cycling event, or would interfere with my ability to safely participate 

in a USA Cycling eve»t<p> 

<p olass=*orraal align=center styIe^e^-au^center^><b>APPLICANT 

DECLARATION<ybX3pxbr> 

<p class=aormal align^l'e#sVie=to-aHgn:oejQ^^ representations for 

International and USPRO Licenses<bxip> 

<p class=normal> 

*~ ramifirtaware"of *aryreaswTi%nhe-reqre 

have not requested a license from the International Cycling Union (UCI) or 
from any other national federation for the calendar year. I am solely 
responsible forth© information, contained in this application and for the use 

: -Xshalbnake.ofjhe.license. JbsinaJULimderialccJo^ comp ly with the 

constitution and regulations ofme UCI, its Conttoehfea Federations, and Its 
National Federations. I agree to compete in a sporting manner. I agree that 
the sole jurisdiction for Solving disputes thatmay arise shall be in the 
courts of the domicile of ifre UCI. By participating in a race where a drug 
test is conducted, in accordance with UCI, World Anfr-doping Association 
(WADA) or U.S. Anti-Dopxng Agency (US ADA) drug test regulations, I agree to 
submit to such testing. I further agree that when competing outside the United 
States or in international races the results of me analysis may be released 
to the public and communicated to nty trade team, coach, or doctor in 
accordance with UCI and WADA regulations. I agree to allow my doctor and/or 

the doctor of my team, upon the request of the UCI or WADA, to release to UCI 
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and WADA officials a list of medications or treatments administered to me 
be&ra any specific competition, I agree to submit any protests or disputes 
regarding drug testing when competing outside the United States or in 
mternaabnal raoes to the Court of Arbitration for Sports (CAS), whose 
<teeisionIshaUacc^asfinal.Iagre^ in such cases 

tafcenshall become the property of the UCI and WADA, and that UCI and WADA may 
have them analyzed for any purpose, kchxdfog, without limitation, general 
research and information on health protection. I acceptfhese conditions 
xegardmgtesMg and'agree to ^ .... 



<p class=^Qrmal><b>Meetronio Sig&atnte.-^rts* 

I have readfhis agreement and Iimderstand and agree to be bound by its 

content. I understand tot by clicking the below AGREE button or by pressing 

any button on tins web-site which causes the transfer of information for the 

purpose of ordering ftoxa this site or using it's services, establishes an 

agreement to the above Acknowledgement of Bisk, Release of Liability, 

JMemnifioation Agreement and Covenant Not to Sue, and that such choice will 

constttate flje equivalent of an Electronic Signature by the user, signifying 

an Intent to Miy abide by and agree to the above terms, rnalrtng thig a 

binding contractual agreement between USA Cycling and user. I understand by 

doing so that I have given up substantial rights. 

</p> 

floydlandis - 2006-01-1 1 12:10<br>Accepted electronic waiver<hrXbr> 
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[OHA] / [OHE] 



1.0 
1.2 
1.2 



L5aADIOL] / ISbADIOL] =0.5 
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3873 GRAND VIEW BLVD 

LOS ANGELES, CA 90066 

PHONB 310-482-6925 

FAX 3 1 D-482-6929 



FACSIMILK TRANSMITTAL SHEET 



TO: 

TwvJsTjrgatt 


FROMi 

DonH.Cadin,MJ3. 


COMPANY: 

USADA 


DAT1S 

3/30/2007 


FAX NUMBER. 

(719)785-2001 


TOTA1.NO, OP PACIES INCLUDING COVER: 
41 


PHONB NUMnmi: 


SliNUBK'S REPWnNCK NUMBER: 


SB 


YUUHKBFEKENCnNUMBKHi ' 



URGENT QtOR REVIEW □ PLKASE COMMENT □ MJIASE REPLY □ PLEASK RKCYCLE 



CONFIDENTIAL 

Requested profiles. 
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PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



>>> Analysis Report <« 



iyf/oz 



Sample Name : ywi 

Miscellaneous: WU;A 2.5 mL NH4I 

Analysis Time: 13 Dec 2002 7:21 am 

Method File : ANABO01 



Data Pile: YWI08.D 

Equipment # : MSDA6 
ALS Bottle # : 30 



Compound 



-435 



'1.8. TRIDEUTERATED T. 
ANDROSTERONE- -434 
ETIOCHOLANOLONE- -434 
Mono- Androsterone r- - 2 72 
TESTOSTERONE - -43 2 
EPITESTOSTERONE- -432 
DHT=DIHYDRQTESTOSTERONE- -434 
5a-Androstan-3a, 17B-diol--241 
5B-Androstan-3a, 17B-diol- -241 
ll-OH-ANDROST— 522 
11-OH-ETIOCHO--522 
DHEA— 432 

VIT E METABOLITE— 422 
CORTISOL METAB --462 



* Height ahown is d3T - 1% dO-T Peakheight, 
» QC TIME RANGE FOUND « 



RT 


RRT 


13.425 


1.000 


10.734 


0,800 


10.936 


0.815 


9.294 


0.692 


13.469 


1 . 003 


12.607 


0.939 


12.822 


0.955 


11.073 


0.825 


11.229 


0.836 


13 . sis 


1.029 


14.097 


1.050 


12.083 


0.900 


9.173 


0.683 . 


17/474 


1.302 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8612 
3.9100-4.1100 4.0490 
4.1600-4.3600 4.2525 



RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DI0L / 
5a-A-3a,17B-DIOL / 
D4-Andro-gluc / 
DO-Testoaterohe / 



Peak Height | Cone. 




| (ng/mL) 


43779 * 


<40.0> 


447168 


1815.5 


462784 


1810.7 


1758 




17309 


16.5 


15379 


16.0 


699 


2.4 


10910 


22.9 


33523 


78.3 


65232 


271.6 


89888 


456.7 


9086 




32031 




23309 





EPITESTOSTERONE (4) 1.13 

ETIOCHOLANOLONE (3) 1.0 

OH-ETIOCHOLANOLONE . 7 

EPITESTOSTERONE 29.1 

DI -ANDROSTERONE (5) 0.4 % 

EPITESTOSTERONE (1.8) 0.1 

EPITESTOSTERONE (10) 1.4 

5b-A-3a,17B-DIOL(3) 0.3 
D5-Etio (0.7 - 1.2) *** 10.8 

P3 ^-Te s t os t erone . 4 
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Analysis Report for Data File = YWI08.D Graphics Page 1 

IS / T & E / OHA & OHE 



VVbUhdanca LGCMS_ADGJIon 409.30 (405.00 to~40B.OQ)i YWI08.D 

I 




toundancd LQCM3_AOC]lon 435.30 (435.00 to 436.00): YWI08.D 
40000 



20000 



[»"»-» 12.00 12.63 12.70 12.75 lajOjajSJ^flpttjOS 13.00 h,-.,,. „nn *»-»i <«nn 

**«». LOCM5^llo„ 4 34.30(434.00.o435 :S 0):¥t V .0 B .D [ fc^ ^gtoq^^SO aS a i to 43300): VW 




i 



14.00 




Abundance L GCMS ADCJlon 438.30 (430.00 to 439.00): YWI08.D 
.GCMS^ADCjIon 439.30 (430.00 Id 440.00): YWIQ8.D 



P™h£_ 




SK)n(feiic& LGCMS_ADqiOrt $6Q.OO~($59.70 to 560.70): YWI08"D 

10117 




10.50 10.60 10.70 1Q.B0 10.90 11.00 11,10 



sooo 



19.1 
18.06 / ^ 



^- _. 



i). 



\ 19.13/ l 



A 



"■H.' '■■■■!■ 



1 I ■ ' ■ '- • i' < 



Ptnp-> 1B.BS 18.90 16.95 19.00 19.05 19.10 19.15 19.20 19.25 
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0004/041 



PAUL 



2IFFREN OLYMPIC ANALYTICAL LABORATORY //^T-Z^/C' 

UCLA SCHOOL OF MEDICINE V / */ J '- * 

n/ufo3 



>>> Analysis Repoxt <« 



Sample Name : 1ER 
Miscellaneous: WU:A 2.5 mL NH4I 
Analysis Time: 4 Dec 2003 4; 45 
Method File ! ANABO02 



am 



Data Pile: 1ER03.D 

Equipment # : msda7 
ALS Bottle # : 19 



Compound 



-435 



I.S. TR1DEUTERATED T. 
ANDROSTERONE- -434 
ETIOCHOLANOLONE— 434 
Mono-Androsterone-^272 
TESTOSTERONE- -432 
EPITEST09TERONE- -43 2 
DHT=DIHYDROTESTOSTERONE- -^434 
Sa-Androetan-Sa, 17B-diol — 241 
5B-Androstan-3a,17B-diol-~241 
1 1 - OH- ANDROST- -, 52 2 
11-OH-ETIOCHO--522 
DHEAr-432 

VIT E METABOLITE- -422 
CORTISOL METAB --462 

* Height shown is d3T - 1% dO-T Peakheight , 

» QC TIME RANGE FOUND « 



RT 


RRT 


Peak Height 


13 .492 


1.000 


39414 * 


10.819 


0.802 


240768 


11.014 


0.816 


523648 


9.365 


0.694 


3023 


13.535 


1.003 


17763 


12 . 673 


0.939 


16155 


12.897 


0.956 


993 


11.151 


0.827 


7893 


11.307 


0.838 


27438 


13.903 


1.031 


116824 


14 . 185 


1.051 


124136 


12.150 


0.901 


8116 


9.243 


0.685 


164260 


17.585 


1.303 


64121 



Cone. 

(ng/mL) 
<40.0> 
859.3 

1632.8 

14.0 

88.1 

3.8 

37.3 

153.2 

409.8 

460.1 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0,8618 
3.9100-4.1100 4.0932 
4.1600-4.3600 4.2487 



» RATIOS (CUT OFF VALUE) AND QUANTITATION <:< 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A~3a,17B-DIOL / 
Sa-A-3a,17B-DIOL / 
p4-Andro-gluc / 
DO -Testosterone / 



EPITESTOSTERONE (4) 1.10 

ETIOCHOLANOLONB (3) 0.5 

OH-ETIOCHOLANOLONE 0.9 

EPITESTOSTERONE 14.9 

DI -ANDROSTERONE (5) 1.3 3 
EPITESTOSTERONE (1.8) . 0.0 

EPITESTOSTERONE (10) 0.4 

5b-A-3a y .17B-DIOL(3) 0.2 
D5-Etio <0.7 - 1.2) *** 8.1 

D3-TestoBterone 0.5 
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IS / T & E / OHfl. & OHB 



[_6CMS_ADC]lon'405.W (405.00 to 406.00): 1ER03.D 




12.7012:7512 .80 1 2.8 5 12.80 12.95 13.00 13X 5 13.10 «*«_, 
L6CMMbcBon 434.30 (434.00 to 435Xp)nEf?03.D ~^55 

I 



7fr . ^ i . rfpM -i 




___ 12.00 12.60 13.00 .*.„„ .-..^ 

"taidsnco LQCMSJVDCJIon 43230 (432.00 to 43J.QO); 1ER03.D 



T?^ 



nm»-> 1Z6 S 1Z70 12. 7S 12.80 12.85 1^00 1235 13.00 1 3.05 13.10 



M)Undanca L<3CMS_ADC]ton 143.20 (142.90 to'i43.90): 1ER03.D 
6000 



2000 







mrf* 





^r | -.... 

|r lmB~> 12J65 12J70 1273 12.80 12 .65 12.90 12.95 13100 'l3.'o5 l&IO 



ANDROSTER ONE & ETIOCHOLAMOLQNS 
Hbundanea LfcCMS_ADC]lon 434.30 (434.00 to 435.00): lERBsTb 



Wxmdancfl L<3CMS_AOqion 435J0 (435.00 to 439.00): 1ER03.D 



30000 
20000 
10000 





13.50 14 .00 



20000 



10000 




nme-> , 12J0O_12J60 13.00 13.50 14.00 

Mjundance [_GCMS_AOC]lon 62&3D (522.00 to 623-00)? 1ER0&D 

100000 




Abundance LGCMSJVPQIbn 241.10 (240.80 to 241 ^0}f f ER03JT 
LGCMS>OCJIon 346.30 (346.00 ttf3^7.00): 1ER03.O 




AHDRQSTERONE, Mofib-'TMS 

Njundancd LGCMSJVDqion 272^0 (27TS81o 272.90): lEROSLD 



CORTISOL META B " ' VITAM IN E METAB ' 

[pn 462.3]R|)UfidanceLGCMSJ\Dqton 422.3 




19.03 « 10 19.15 
18.80 18.05 19.00 19.05 19.10 10.15 19.20 19.25 
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PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OP MEDICINE 



>» Analysis Report «;< 






Sample Name : 4JF 
Miscellaneous; WJ-.A 2.5 mL NH4I 
Analysis Time: 10 Jan 200S 10:20 pm 
Method Pile t ANABO04 



Data File: 4JF04.D 



Equipment # 
ALS Bottle # 



MSDA8 
33 



Compound 

I . S . . TJRIDEUTERATED T . - -43 5 
ANDROSTERONE — 434 
ETIOCHOLANOLONE- -434 
Mono-Ahdros terone - -2 72 
TESTOSTERONE- -432 
EPITESTOSTER0NE--432 
DHT*=DIHYDROTESTOSTERONE- -434 
5a-Androstan-3a, 17B-diol— 241 
5B-AndroBtan-3a / 17B-diol--241 
H-OH-ANDROST— 522 
ll-OH-ETIOCHO— 522 
DHEA— 432 

VIT E METABOLITE- -422 
CORTISOL METAB —462 



RT 

13.462 
10.830 
11.005 

9.321 
13.505 
12.676 
12.883 
11.162 
11.279 
13.852 
14 . 112 
12.156 

9.137 
17.676 



RRT 

I. 000 

0.605 

0.818 

0.692 

1.003 

0.942 

0.957 

. 829 

0.838 

1.029 

1.048 

0.903 

0.683 

1.313 



* Height shown is d3T - 1% dO-T Peakhaight. 



» QC 

TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



TIME RANGE 



FOUND « 



0.8250-0.9150 0.8294 
3.9100-4.1100 4.2141 
4.1600-4.3600 4.2649 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO -ANDROSTERONE/ 
DHT / 

5a-A-3a, 17B-DI0L / 
5a-A-3a,17S-D101- / 
D4 -Aridro- glue / 
DO -Testosterone / 



EPITESTOSTERONE (4) 
ETIOCHOLANOLONE (3) 
OH-ETIOCHOLANOLONE 
EPITESTOSTERONE 
DI -ANDROSTERONE (5) 
EPITESTOSTERONE (1.8) 
EPITESTOSTERONE (10) 
5b-A-3a, 17B-DI0L (3) 
D5-Etio (0.7 - 1.2) 
D3 -Testosterone 



0.80 

0.6 

4.6 

10.0 

0.3 % 

0.2 

1.7 

0.4 

2.8 

0.4 



Peak Height 



44112 * 

219776 

351168 

575 

17646 

21942 

1080 

11209 

30202 

28216 

6198 

6906 

95910 

8359 



Cone. 

(iig/rnL) 
<40.0> 
932.7 

1310.4 

17.2 
23.8 
4.6 
39.4 
98.2 
87.5 
23.5 
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IS / T & E / OHA & OHB 



{Abundance [_GCMS„ADC]lon 403.30 rfosltib to 4OS.00>r4JR)4.D 



I 



rin w-> 12.6512.7012.7512.8012 .85 12.90 12. 0313.0013.0513.10 
Abundance L^CMSjADqipn 434:36 (434.00 to 435.00): 4JF04.D 
3000] 





rimo-> 11.50 1Z00 12J5 130Q 13.50 14J 00 , 

UHjndanoe LGCMS_ADCJIon 432.ao (43100 to 433.00): 4 JFO'4.0* 



_ J 'T» T p T " l 

nma-> 12.65 1Z70 1Z75 12.80 12.88 12.00 12,05 13.00 1105 13.10 
Wiundanee LGCMS_AOC]lon 14'3.20(14ZS0 to"i43J0): 4JF04.O 



indarica 0&M8_ADC]lon 435.30 (435iJ0"fe 436.00): 4JF04.O j 
40000 



20000 






20000 



10000 



I i I 



rtnn» -> 11.50 1Z"00 1lB0 1 3. 00 13JS0 14100 
SBundanoe LGCMSJUDCJIon 522.30 (522.00 to 523.00); 4 JF04.D. 




Hm 9-> 18J5 18.90 181 5 19.00 laps 19.1 19.15 19.2 10425 | 
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PAUL ZIPFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OP MEDICINE 



»> Analysis Report <<< 






Sample Name : 5FP 
Miscellaneous 5 WU:A 2.5 raL NH4I 
Analysis Time: 25 Apr 2005 2:50 
Method Pile ; ANABO04 



Compound 

I.-.S. TRIDEUTERATED T.--435 
ANDROSTERONE — 434 
ETIOCHOLANOLONE— 434 
Mono-Androsterone — 272 
TESTOSTERONE^ -432 
EPITESTOSTERONE- -432 
DHT=DIHYDROTESTOSTERONE--434 
5a-Androstan-3a, 17B-diol — 241 
5B-Androstan-3a, 17B-diol — 241 
11-OH-ANDROST— 522 
11 -OH-ETIOCHO- - 522 
DHEA--432 

VIT B METABOLITE— 422 
CORTISOL METAB --462 



* Height shown is d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND <:< 



Data File: 5FP12.D 

Equipment # i MSDA12 
ALS Bottle # : 7 



RT 


RRT 


i3.4ia 


1.000 


10.715 


0,799 


10.898 


0.812 


9.292 


0.693 


13.461 


1.003 


12.606 


0.940 


12.813 


0.955 


11.078 


0.826 


11.213 


0.836 


13.847 


1.032 


14.082 


1.050 


12.068 


0.899 


9.185 


0.685 


17.456 


1.301 | 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0. 8250-0. 9150 0.8529 
3.9100-4.1100 4.0379 
4.1600-4.3600 4.2330 



» RATIOS {CUT OFF VALUE) AND .QUANTITATION «: 



TESTOSTERONE / 
ANDROSTERONE : / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DIET- / 

5a-A-3a, 17B-DIOL / 
5a-A-3a, 17BrDI01. / 
D4-Andro-gluc / 
DO-TQBtoeterone / 



EPITESTOSTERONE (4) 1.52 

ETIOCHOLANOLONE (3) 1.1 

OH-ETIOCHOLANOLONE 3.7 

EPITESTOSTERONE 25.0 

DI -ANDROSTERONE (5) 0.4 % 

EPITESTOSTERONE (1.8) 0.1 

EPITESTOSTERONE (10) 1.2 

5b-A-3a,17B-DIOL(3) 0.3 
D5-Etio (0.7 - 1.2) *** 11.5 

D3 -Testosterone . 2 



Peak Height | Cone . 




| (ng/irtL) 


37020 * 


<40.0> 


151040 


709.7 


140864 


697.0 


620 




9228 


10.5 


6053 


7.4 


254 


1.0 


3633 


8.7 


11197 


31,8 


62486 


297^7 


16744 


99.8 


5698 




215798 




6462 
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■" ■ - . . ■ IS / T & E / O HA. & OHE 

Abundance |_GCMS_ABC)lon 405.30 (405.00 to 406.00); 5FP1Z.D 
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nme-> 12.60 12168 12.7 12.7512:8 1 2-6512.90 12 .05 13.00 
«rt>imda«ce LGCMSJWDCJtoo 434.30 (434.00 to 433.00): 5FP1£D 



nme-> 





tajuntfanra LJ5CRS_ADC]ICjn 432JS0 (432,00 to 433.00): 5FP12.D 
15000 J 



i ' M^THT .... ! . . i 1 1 it . . | . . t . , i in t . iii p 



rime- > 12.60 1 Z6512.7012 .751 2,8012:851 2.00 12.9513.Q0 
•Sundance LGCMS_ADC]lon 14320 (142.00 to 143.90): 5FP12.b 




12.0 12.6S 12.70 12.7 6 12.B0 12.85 1 2.90 12.9S 13.00 

ANDROSTERONB & ETIO GH OLA3JQLQM E 

[„QC'MSJM3C)lon 434.30 (434.00 io 435.00): 5FP12.0. 



Abundance LGCMS_ADC]lon 435.30 (435.00 to 436.00): 6FP12.D 
30000 

20000 

10000 





12.P9- 



12.60 13.00 ' 13.S 14loo 



10000 
S000 




1 



A^L^A-^*~^"UUA-i 



nme-> 1Z00 12.50 13100 13.50 1 4 100 

Abundance LOCMSjyJGjIon 522.30 (622.00 to 523.00): 5FP12.D 



60000 
4000O 
20000 
0-L 



I 1 
I i 



nma-» 



12.50 



13.00 13.50 14.00 ' 



1O000O 



80000 



1 

hi* 



Oh- 



10.50 10.60 10.70 10.1 




Abundance LGCMSJ^DCJIon 241 .10 (240.80 to 241.80): 6FP12.D \ 



I I \ 



10.90 11.00 



100Q0 



ANDROSTERONB, Mpno-TMS 



ITlme— > 



t,GCMS_ADqtOl» 346.30 (346.00 to M7.00): 5FP12.D 

: A 

1 / 1 \ 

t— 1-1 »') t 1 1 ■ 1 y-M r r" 




10.90 11.00 



11.10 11.20 11.30 



lundance I_GfcMS_ADqion 272,50 (271.90 to 272.90): 5FP12JJ 

/F 



40000 
30000 
20000 
10000 




CORT IS OL METAB VITAM IN E META B 

SEuHdancaLGCMSjADqion 462.3abundanceLGGMS_ADClIoa 42Z3 



1 ! Y i ■ 1 1 " t qvi 




mma-> 9.10 6.20 9.30 9. 40 9.50 9.60 9.70 9.6 9.90 
[d4]AG/ [dSJEtlQ 



! Abundance LGCMS ADGlton 438.30 (436.00 to 439.00): 5FP12.D 
' LGCM3-AOC)ton 4^93(0 (439.00 to 440.00): SFP12 r D 



100O 



500 




^c 



nme-> 10.50 10:60 10.70 io:ao 10:90 11:00 



Wiundanca LGCMSjUDCJIon 560.00 (559-70 to 560.70): 6Ff>1 2.D 
19.02 19.11 



1O00 



vV^ 



~\ 



=j 



rime-> 18-90 18.05 1 9.00 10.05 19 .10 19.15 10- 20 19.25 



USADA.1100 
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@ 010/041 



PAUL ZIPFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OP MEDICINE 



>» Analysis Report <« 



92CN&. 

V/Pi/^5- 



Sample Name : 5HP 
Miscellaneous: WU:A 2.5 mL NH4I 
Arialysip Time: 28 Apt 2005 0:10 pm 
Method File : ANABO04 



Data File: 5HF05.D 



Equipment # : MSDA12 
ALS Bottle # ! 13 



Compound 

I.S. TRIDEUTERATED T. — 435 
ANDROSTERONE--434 
ETI0CHOLAN0LONE--434 
Mono-Androsterone- -272 
TESTOSTERONE- -432 
EPITESTOSTERONE— 432 
DHT=blHYDROTESTOSTERONE- -434 
5a-AndroBtan~3a, 17B-diol--241 
5B-Androstan-3a, l7B-diol — 241 
11-OH-ANDROST— 522 
11-OH-ETIOCHO--522 
DHEA--432 

VIT E METABOLITE- -422 
CORTISOL METAB --462 



RT 

13.482 
10.785 
10.988 

9.356 
13.504 
12.634 
12 , 865 
11.123 
11.258 
13.890 
14.147 
12.145 

9.249 
17.456 



RRT 

1.000 
0.800 
0.815 
0.694 
1.002 
0.937 
0.954 
0.825 
. 835 
1.030 
1.049 
0.901 
0.686 
1.295 



Peak Height | Cond. 


' . 


J (ng/mL) 


29746 * 


<40.0> 


236928 


141S.7 


258944 


1491.1 


1209 




17414 


24.4 


13999 


21.4 


445 


2.2 


9718 


30.0 


31927 


109.8 


93904 


575.4 


394B8 


295.3 


8440 




388810 




19108 





* Height shown ia d3T - 1% dO-T Peakheighti 
» QC TIME RANGE FOUND « 



TEST-EPIT 
EIS 462-D3T 
D3T-VTT E MET 



0.8250-0.9150 0.8701 
3.9100-4.1100 3.9736 
4.1600-4.3600 4.2330 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DIOL / 
5a-A-3a,17B-DIOi» / 

D4-Andro-gluc / 
DO -Testosterone / 



EPITESTOSTERONE (4) 1 . 24 

ETIOCHOLANOLONE (3) 0.9 

OH-ETIOCHOLANOLONE 2.4 

EPITESTOSTERONE 16.9 

DI -ANDROSTERONE (5) 0.5 % 

EPITESTOSTERONE (1.8) .1 

EPITESTOSTERONE (10) 1.4 

5b-.A-3a/17B-DIOL(3) 0.3 
D5-Etio (0.7 - 1.2) *** 5.8 

D3 -Testosterone . 6 
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■ IS / T & E / OHA & OHE 

pjundarics L?CMS_ADCJIon 405.30 {405.00 to 405.00): 5HF05.D 




nme-> 12.6512.70 12.76 12J0 12.85 12 J P1Z05 13:00 13.0513.10 
yuiundancs ' LGCMS_AO<5)lon 434".30 (434.00 to 439.00); 6HF05-O 




Sundance " l_GCMS_AOC)l0h 432.30 (432.00 to 433X10): SHF0S.O 
II I 



nme~> 12 .6512.7 12.76 12:80 12.6S 12.80 12.9 S 13,00 13.05 13110 




M>undan<» CSBMSJUJCJIon 435.30 (439700 to 436.00); 6HF05.D 



10000 



2 



rjwe- 



12.00 12.50 



... a/iv.^ ^ 

|— T-— — — -I- ) f 1 ; I • ■ — 'J • • • 



ISM. 



J4xQ0_ 




Mundance' LQCMS_AOC]lon 822^0 (522.00 to 523.00): BHF05.D 

I 



, ./>.,- J, [ [ -M 



13-50. 



14.00 



ANDROSTBRONE & ETIO CHOLANOLONE 
fcbundamw LGCMS_ADCJ)on 434.30 (434.00 to 435.00): 5HF05.D 




200000 



; 100000 



ANDROSTBRONE, MOUO-TMS 



Mjuridanee l_GCMS_/\DG]lon 241.10'(240.80 to 241.60): 5HF05.D 
30000 LGCMS_ADC)lon 346.30 (346.00 tA347.00): 5HP06.D 

20000 I / I \ 

i ■ /. \ 

10000] a / , \ 

finw-> 10-80 ' ' 11.00 11.10 11.20 11?30 11.40 



Mwndsmo L6CMS_A°CJI*1 272JM (27.1 .90 to 272.80): SHF0S.D 
60000 
60000 
40000 
20000 



923 




CORTISOL METAB V ITAMIN B METAB 

^ndahceLQCMSJ\DCIIon4aZ3ftB'undanceLQCMS_ADC]loii 422.31 



9.61 9.72 

I "I"' 1 ' ' ! ■ 



-^^r 



rime-> 9.10 9.20 9.30 9.40 9.50 9.60 9.70 9.80 9.90 

[d4JA<3/ fd$J Etio 

Abundance L<3CMS_£DCjlon 430.30 (438-00 to 439.00J: fiHFOS.D" 
LGCMS_ADC](d\439,30 (439.00 to 440.00): 5HF05.D 
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10000 
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100000 •: 
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PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY llQUifO- 
UCLA SCHOOL OF MEDICINE ~ " c/, ^ r 



»> Analysis Report <« 



Sample Name : 63L 

Miscellaneous: WU:A UCAL 2.5 wL NH4I 
Analysis Time: 12 Oct 2005 7:24 pm 
Method File : ANABO04 



Data File: 63L03.D 



Compound 

T.S. TRIDEUTERATED T.--435 
ANDROSTERONE- - 43 4 
ETIOCHOLANOLONE- -434 
Mono - Andros t erone — 272 
TESTOSTERONE- -432 
EPITESTOSTERONE — 432 
DHT=DIHYDROTEStOSTERONE— 434 
5a-Androstan-3a, 17B-di61— 241 
5B-Androetan-3a, 17B-diol--241 
11-OH-ANDROST--S22 
il-OH-ETIOCHO--522 
DHEA— 432 

V1T E METABOLITE- -422 
CORTISOL METAB --462 



RT 

13.493 
10.908 
11.132 

9.338 
13.536 
12.700 
12.906 
11,255 
11.377 
13.879 
14.115 
12.186 

9.231 
17.595 



RR.T 

1.000 
0.808 
0.825 
0.692 
1.003 
0.941 
0.955 
0.834 
0.843 
1.029 
1.046 
0.903 
0.684 
1.304 



Equipment # 


: MSDA15 


ALS Bottle # 


: 7 




Peak Height | Cone. 






1 (ng/mL) 




28617 * 


<40.0* 




467776 


1898.0 




713984 


2458.8 




5852 






29522 


40.6 




27122 


41.9 




1964 


11.0 




42644 


138.2 




137432 


434.7 




76232 


521.4 




7665 


65.2 




5859 




■ 


525189 






42953 





* Height shown is d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND « 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8358 
3.9100-4.1100 4.1015 
4.1600-4.3600 4.2624 



» RATIOS (CUT OFF VALUE) AND QUANTITATION 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A~3a,17B-DIOL / 
5a-A-3a,17B-DIOL / 
D4~Androrgluc / 
DO -Testosterone / 



EPITESTOSTERONE (4) 
ETIOCHOLANOLONE . (3) 
OH-ETIOCHOLANOLONE 
EPITESTOSTERONE 
DI-ANDROSTERONE (5) 
EPITESTOSTERONE (1.8) 
EPITESTOSTERONE (10) 
5b-A-3a, 17B-DI0L (3 ) 
D5-Etio (0.7 - 1.2) 
D3 -Testosterone 



1.09 

0.7 

9.9 

17.2 

1.3 % 

0.3 

3.3 

0.3 

0.9 

1.0 



USADA1103 



03/30/2007 12:09 FAX 



@013/041 



Analysis Report for Data File = 63L03.D Graphics Page 1 

__ — _^_____ ■-. IS / T & E / OHA & OHE 

Abundance |_GCMS_ADC]lon 405 JO (405.00 to 406.00); 63L03.D 




5Bun3ahcB LGCMSjADCJIon 41)5.30 (435.00 to 439-Od): 63L034) 



flute- * 12105 12.70 12.73 12.80 12.85 12.9 1Z03 13.00 13X5 13/10 
tturidtUVC* [GCM8„AQC]lon"434.30 (434.00 to 435.00): 63L03.C 



10000 




rime-» 12 .65 12.7 12.75 12J0 12.85 12.90 12.9 5 13.00 1 3.0513.10 
Uitindaace' " LGCMS_ADC]lon 143.20 (142.80 to 143.90): 63L03.O 



^^- 



10000 





v_^U. 



f . . T' ■ I I I ■ ■■ ' ■« 1 • • r I I 1 ■ ■ ■ . -. i • 

pme-> 11.50 12.00 12.50 13.00 13.50 14.00 
Uumfance f_J3CMS./iDC]lon 43^.30 (432,00 to 433-06): «3L03.D 




^J;UiA 



rtmft-> 11.50 12.00 12.50 13:00 13.50 14100 
Abundance [_GCMSJ\DCJIon 622.30 (522.00 to 623.00): 63L03.D 



nma-> 12.65 12,70 12.75 12.80 12.85 1 2.90 12.95 13.00 13.05 13.10 rifne-> 11.50 12.00 12!so 



13.00 



^-Jj^ 



13.50 



AN DROSTgRONE & ETIOCHOLANOLON E 
Umhdanoe l_GOMS_ADC]ton 434,30 (434.00 to 435.00'j: B3L03.6"" 



600000 

400000 

200000 









Abundance LGCMS_ADC]lon 241.10 (24080 to 241.80): 83L03.D 
LGCMS^AOqion 346.30 (348.00 14 347.00): 63L03.D 



100000 



Qme-* 10.70. 1Q.80 10.90 11.00 11.10 11.20 11.30 nme..> 

ATO3RQSTER QNE, Mono-TMS 
U) lindanes 




CORTISOL MBT AB VITAMHT E METAB 

'\twndancs[„QCAA8_AI)qion 462jkt>imdanc»LGCMS_ADC]lon 422.3 




f1me-> 



/ \1ai8 / V 

U. jTTfr,./.,. . ■ ! 



10.70 10.BQ 10.90 11.00 11.10 11.20 11.30 rime-> 1B.85 18.90 18.95 19.00 19.05 19.10 19.15 19^0 19.25 



USADA1104 



03/30/2007 12:03 FAX 



©014/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL QF MEDICINE 



>» Analysis Report <« 



¥<teo&j 



Sample Name : 6W9 
Miscellaneous: WU:A 2.5 raL NH4I 
Analysis Time: 18 Nov 2005 3:19 pm 
Method File : ANABO04 



Data File: 6W903.D 



Equipment # 
ALS Bottle # 



msda4 
33 



Confound 

I.S. TRIDEUTERMED T.--435 
ANDROSTERONE- -434 
ETIOCHOLANOLONE- - 4 3 4 
Mono-Androst arone — 272 
TESTOSTERONE- -432 
EPITESTOSTERONE — 432 
DHT=DIHYDROTESTOSTERONE — 434 
5a-Androstan-3a / i7B-diol- -241 
5B-Androstan-3a f i7B-diol - -241 
11-OH-ANDROST--522 
ll-OH-ETiOCHO--522 
DHEA--432 

VIT E METABOLITE- -422 
CORTISOL METAB --462 



RT 

13.493 
10.904 
11.068 

9.338 
13.536 
12.689 
12.897 
11.213 
11.336 
13.883 
14 . 143 
12.170 

9,256 
17.616 



RRT 

1.000 
0.808 
0.820 
0.692 
1.003 
Q.940 
0.956 
0.831 
0.840 
1.029 
1.048 
0.902 
0.686 
1 . 306 



* Height shown is d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND « 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8469 
3.9100-4.1100 4.1231 
4.160Q-4.3600 4.2367 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDRQSTERONE/ 
DHT / 

5a-A-3a, 17B-DIOL / 
5a-A-3a, 17B-DIOL / 
D4-Andro-gluc / 
DO -Testosterone / 



EPITESTOSTERONE (4) 1.08 

ETIOCHOLANOLONE (3) 0.7 

OH-ETIOCHOLANOLONE 1 . 9 

EPITESTOSTERONE 9.5 

DI-ANDROSTERONE (5) 0.2 \ 

EPITESTOSTERONE (1.8) 0.1 

EPITESTOSTERONE (10) 2.5 

5b-A-3a,i7B-DIOL(3) 0.3 
D5-Etio (0.7 - 1.2) *** 22.9 

D3 -Testosterone 0.6 



Peak Height 



38678 * 

191616 

263616 

371 

21790 

20086 

739 

6545 

28510 

60712 

32272 

6970 

308200 

18294 



Cone . 
(rig/mL) 

<40.0> 
1367.4 
1668.0 

29.8 

30.0 

2.7 

75.0 

255.1 

1643.1 

1260.4 



USADA1105 



03/30/2007 12:03 FAX 
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Analysis Report for Data File 

Abundance LGCMSJMJqion 405.3fiffb5.00 to 406.00); 6W903.b " 



,/~ 



MM-> 12.6S12 .70 12 .7512.8012.8512.9 1245 13.00 13.05 13.10 
a&Ufldanca L.GC'MS_ADqiort 43440 (434.00 to 435.00): 6WQ03.0~ 




» 6W903.D Graphics Page 1 

IS / T & E I / OH A & OHB _____1_ 

UnmdancB LGCMSJVDC]lon 43540 (435.00 lb 436.00); 6Wfi0lt> 



4000 





30000 
20000 
10000 



nniB^> 1240 _ 12150 13.00 13401440 

ShundancB [_OCMSJVdq'lon 432.30 (432.00 to 433.00): 6W903.O" 
2QD00 



10000 



nme-* ' 12.6S 12.70 12.75 i ssiao 1 243' i&o izSsisl iw i a?os i£t<r 

SSindance L<3CMS_ADC)l«i 143.20 (142.00 to 143.90): 6W903.O 



Bmo-> 





'"'■* ■*^*v i&Miu m f w iu«*ju i^.wu 

BB886* L<3CMSjU)qion 522^0 (522.00 to 523.00): 6W903.O 



7 ms-> 12.65 12.70 12. 76 12 .B0 12,85 12.90 12.05 1 3-00 13.05 13.10 lime-* 



1 H '-I t 

12.00 1240 13.00 1340 14.00 



40000 
20000 
0- 



12.00 



A /JUL 

. 12.5 13.00 1340 14.00 



AHDROS TERONE & B TIO CHOLAMOLONE _ 

' bundance" LGCMS_ADC]!on 434.30 (434.00 to 435.00); 6W903.O 




Wwridanw LGCMS_ADqion 241.10 (240.80 to 241.80): 6W903.D I 
(_GCMS ADCJton 346.30 (346.00 &347.00): 6WS03.D 

I I 



nnw-> 1040 10.7 1 0.60 10.90 11.00 11.10 11.20 

ANDR OSTERONE, M ono -TMS " ___ 

Abundance L.GCMS_ADC]ton 27240 (271.90 to 272A0Y. 6W903.D 

60000 J nll M " ■ 



20000 



10006 



t6.347.00): 



nme-> 11.00 ii;io n jo 11.30 1 140 ; 1140 

CORTISOL METAB VITAMIN E 'METAB 



0*7 




fe£f.. 9.34 7 l_ 9.759.61 

. -, , ■ I H | J l-l l | | I I I | I 1 1 i l i p ■ ■ ! n I I . , _ 

lrmi9 -> 0.10 940 9.30 0.40 9.50 9.60 9. 70 940 9.90 

[d4l AQ/[d5fEt lo ~^~ , .-• - . 

Abundance [_GCMSJU5C]lqn 438.30 (438.00 fo 439.00): 6W903.D 
Ll3CMSjyjC]lo{j 43940 (439.00 to 440.00): 6W903.D 




4000 



200Q 




Abundance 03CMS_APpll6n5a0.do (559.70 to 660.70): 6W903.P 
4000 



I BT * - » T TTy» -r~ t ■ ■ ■ . 1 . . ■ ' ■ p . ~T, . 

[ffng^ 10 .60 10.70 10.80 10.9 11.00 1 1.10 11.2 




2000 



19.00 «p7 1M0 

, o-i .. 1 i| i S ii' )n - ni i n p| ■ ■ i . J |i ■ ii 1 ■ -> i rr7 ''" 'i — 1 

fime-> 18 .8 5 18.90 18.95 19.00 19.05 1 9.10 19.15 18. 20 19.25 



/ 



USADA1106 



03/30/2007 12:09 FAX 



0016/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



»> Analysis Report: <« 



W309( 



Sample frame : 7YG 
Miscellaneous: WU:A 2.5 mL NH4I 
Analysis Time: 13 Jan 2006 3:45 am 
Method File : ANAB004 



Data File: 7YG09.D 



Equipment # 
ALS Bottle # 



MSDA13 
28 



Compound 

I.S. TRIDEUTERATED T.--435 
ANDROSTERONE- -43 4 
ETIOCHOLANOLONE- -434 
MonorAttdrbsterone- -272 
TESTOSTERONE- - 43 2 
EPITESTOSTERONE- -432 
DHT-PIHYDROTESTOSTERONE — 434 
Sa-Androstan-3a, i7B-diol— 241 
5B~Androstan-3a, 17B-diol — 241 
11-GH-ANDROST- -522 
11-OH-ETIOCHO-- 522 
DHEA — 432 

VIT E METABOLITE- -422 
CORTISOL METAB --462 



RT 

13.493 
10.786 
11.030 

9.231 
13.536 
12 . 674 
12.880 
11.173 
11.295 
13.879 
14.136 
12.160 

9.231 
17.517 



RRT 

1.000 
0.799 
0.817 
0.684 
1.003 
0.939 
0.955 
0.828 
0.837 
1.029 
1.048 
0.901 
0.684 
1.298 



* Height ahown is d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND « 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8615 
3 ♦9100-4.1100 4.0244 
4.1600-4.3600 4.2624 



RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH- ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DI0L / 
5a-A-3a; i7B-DI0L / 
D4-Andro-gluc / 
DO-Testosterone / 



Peak Height 



4281 * 

23912 

70696 

578 

3083 

3446 

122 

907 

5852 

5768 

6894 

1181 

40326 

763 



EPITESTOSTERONE (4) 0.89 

ETIOCHOLANOLONE (3) 0.3 

OH- ETIOCHOLANOLONE . 8 

EPITESTOSTERONE 6 . 9 

DI -ANDROSTERONE (5) 2.4 % 

EPITESTOSTERONE (1.8) 0.1 

EPITESTOSTERONE (10) 1.2 

5b-A-3a,17B-DI0L(3) 0.2 
D5-Etio (0.7 - 1.2) *** 17.7 

D3 -Testosterone o . 7 



Cone. 
(ng/mL) 

<40.0> 
1283.8 
3984.5 

29.5 

33.7 

3.8 

40.1 

252.9 

862.9 

1328.4 



USADA1107 



03/30/2007 12:09 FAX 



12017/041 



KG 



Analysis Report for Data Pile » 7YG09.D Graphics Page 1 

IS / T S= E / OH A & OHg 



lundance UJCMSJVDCJton 405.30 (465.00 to 406.00): 7YG09.D 



< 'i > ii 1 1 ■ 

nme~> 12 .65 1170 12>5 12.80 1Z6S 1 2.60 12.95 13.00 13,05 1 3.10 
SBuhdwtoe IfiCMSJ^DGDon 484.30 (434.00 to 436.00): 7YG09.D 




■■■»* / ■*. »» jj / ^*»j * ■* ^**+* . ,-i -. i 

Mmndine* L.GCMS_AbC)lon 43530 (433.00 to 436.00): 7YG09.D ! 
4000-1 ' 



nmq-> HJS0 




MHindaiwe LGCMS_ADCjlon 432.30 (432.00 to 433.00): 7YG09.D 
3000 



12.6512.7012,76 12.60 12.65 12.90 12J5 13.00 13,05 13.10 



UjundMCO (_GCMS_Abd]ion 143.20 (14Z90 »T43,80J.rVyG0ELD 
3000J 

2000 



1000 




IT1ito -> I^SS 12.70 1275 1Z80 12.85 12.80 12.05 13.00 13.051 3J10 fnma-> 11.50 . 12.00 ii'JSQ 



2000 



- ^ ~-..V,L 



2000 
1000 




nme->11 



■ 4X 



so 




13.60 



/I 



NV 



12.00 12.S0 



;v^UtA 



13,60 



14.00 



Mbundanca LGCMSj\DCJ(on 522.30 (622.00 to 523.00): '7YG09.P 



4000- 



2000 






ixa^ 



13.00 



13,50 14.00 



Abundance LGCMSjADCJIon 434.30 (434.00 to 435.00): 7YG09.D 



ANDROSTERONE & ETIOCHOLANOLONE 
ndance 

60000 

40000 

I 
i 

i 20000 
! 

riiYia-> "io^so io.'eo io.'7o io.'eo io.'8o ii.'oo n.'ib 11I20 




ANDROSTERONE, Mono-TMS 

ihSMSSSS' " fj^slAficiiofi 27Z20 (271.90 ta'272M%YY(M.G"~' 



15000 



nma~> 



[_GCMS_ADC)lon 241.10 (240.80 to 241.80): 7YG09.D 
LGCMS_ADC)lon 346.30 (346.00 tdjS47.00): 7YG08.D 






11.00 11.10 11.20 1 1.30 11.40 



10000 
6000 




CORTISOL METAB VITAMIN E METAB 

*fiun'da'nceLGCMS_ADCJIon 462.'3[3kfcungaoo6LGCMS_ADC]lon 422.3 



„ — 9 -£ 3 / \_ 9.75 0.B7 



rime-> 9.00 0.10 9.20 9.30 9.40 8.50 fl.60 9.70 9.BQ 0.80 

{d4]AG/[d5]gtiQ 



7.52 




nm&f* , J7.§a._ Tr 



40000 


i 


» 


30000- 






20000 


I 




10000 


/ 







_L 


*—, 



9.00 



Sundance [GCMS^AOCJloii 43B.30 (438.00 to 439.00): 7Y609.D 
1 LGCMS_AOC]lon 439.30 (439.00 to 440.00): 7YG09.D 



JuA.^,.-i- 



Sundance LGCMSJ\DC]lon 
200J 



nnne-^- 10.50 10.6 10.70 , 10l60.. 10.80 11.00 11.10 11.20 



(659.70 to 560.70): 7YG09.Q 
19108 




lTme-> 16.85 18.90 16.95 10,00 19.05 19.10 19.18 19.20 19,25 



USADA1108 



03/30/2007 12:03 FAX 



£1018/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



»> Analyaia Report <« 






Sample Name ; 
Miscellaneous s 
Analysis Time: 
Method File : 

Compound 



7Y3 

WU:A 2.5 mL NH4I 

1 Mar 2006 3:57 pm 
ANABO04 



Data File: 7Y303.D 

Equipment # : MSDA13 
ALS Bottle # : 3 „ 



I.S. TRIDEUTERATED T.--435 
ANDROSTERONE--434 
ETIOCHOLMTOLONE- -434 
Mono- Androaterone - - 2 7 2 
TESTOSTERONE- -432 
EPITESTOSTERONE t -432 
DHT=DIHYDROTESTOSTERONE- -43 4 
5a-Androstan-3a, 17B-diol--24i 
5B-Androstan-3a, i7B-diol-r241 
11-OH-ANDROST— 522 
11-OH-ETIOCHO— 522 
DHEA--432 

VIT E METABOLITE— 422 
CORTISOL METAB --462 



RT 

13.450 
10.766 
10.970 

9.381 
13,493 
12 . 623 
12 . B55 
11.112 
11.234 
13 . 836 
14.115 
12.109 

£.274 
17,437 



RRT 

1.000 
0.600 
0.816 
0.697 
1.003 
.0.939 
0.956 
0.826 
0.835 
1.029 
1.049 
0.900 
0.689 
1.296 



* Height shown ia d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND « 



TEST-EPIT 
BIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 O.8701 
3.9100-4.1100 3.9869 
4.1600-4.3600 4.1766 



RATIOS (CUT OFF VALUE) AND QUANTITATION 



TESTOSTERONE / 
ANDROSTBRONE / 
OH-ANDROSTERONE / 
ANDROSTBRONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DIOL / 
5a-A-3a,17B-DI0L / 
D4-Andro-glue / 
DO r- Testosterone. / 



EPITESTOSTERONE (4) 
ETIOGHOLANOLONE (3) 
OH-ETIOCHOLANOLONE 
EPITESTOSTERONE 
DI -ANDROSTBRONE (5) 
EPITESTOSTERONE (1.8) 
EPITESTOSTERONE (10) 
5b-A-3a, 17B-DIOL (3) 
D5-Etio (0.7 - 1.2) 
D3 -Tes t os t erone 



1.77 

0.7 

1.4 

15.5 

1.0 3 

0.1 

1.1 

0.2 

4.5 

0.7 



Peak Height 



30109 * 

185152 

260416 

1814 

21120 

11960 

412 

3989 

18756 

77272 

55304 

11608 

474871 

12257 



Cone. 
(ng/mL) 

<40.0> 
1006.1 
1148.3 

27.5 

16.2 

1.7 

17.5 

85.7 

2851.6 

2589.2 



USADA1109 



03/30/2007 12:08 FAX 



©019/041 



Analysis Report for Data Pile = 7Y303.D Graphics Page l 

IS / T & E / QHA. & OHE 



Abundance L.GCMS_ADC3lon 408.30 (405.00 to 408.00): 7Y303.D 



nma-> 12.60 12.65 laVo 12.75 1^8012.65 1 2.60 12.85 13.00 13.05 
Miundanea L<3CMS_ADC]tan 434.30 (434.00 to 435.00): 7Y303.D 




3000 
2000 
1000 



A 




L.GCMS J\Oqion 435.30 ^5.00 to 436.66)': 7Y303.D 

i 



•f 7--rTf- ry "rV-r- .-. < 



.J |\ A.-.1 



lmo- > 11.50 12.00 12^0 13.00 13.60 14,00 
bundaSce LGCMS_ADCjlon 432.30 (43Z00 10 iSS.OOb' 7V303.O 
20000 J ' 



10000 



TTme-> 1Z60 1Z6S 12.70 12. 75 12,60 1Z651Z9 12.9513.0013.05 
<\bunda«ee LGCMS_ADC]Ton 143.20 (14Z90 to 143.90): 7V303.D 
10000 



5000 



rriffii 



rime-^ 11.50 12J0 1Z50 13.00 13.50 14.00 
Hbuncancs LGCMS jujqion 522.30 (622.00 'to 523.00): 7Y303.D 





»-> 12.60 12.6512.70 1275 12.80 12.85 12.80 1Z85 13X0 13l05 



ANDROSTERONE & ETIQCHOIANQ LQNE 
FBunrtHWO L<>CM$_ADCJIon 434^0 (434.00 to 435.00): 7Y303.D 



aJL&^jLIW 



60000 
40000 
20000 



riine-> 11.50 12.00 12.50 13,00 13.60 



[ 

/I 




inme-> 10.50 10.60 10.70 10.80 10.90 11.00 11.10 
ANDROSTERONE, Moiio-TMS 



toundartco 

15000 

10000 

5000 


rima-> 



LQCMSjADCJIon 241.10~(240.60 to 241.80): 7Y3lW.b 
LGCMS_ADC]lon 346.30 (346.00 td~3p,00): 7Y303.D 




Abundance LGCMSjMXJIon 272,20 (271 .90 to 272.90}Py?303.b 
60000-i -' — 



40000' 



CORTISOL METAB 



VITAMIN E METAB 



jrimi 



ok-v 




JJ§ 9.85 



8,25 .9.35 

, ier-> 950 9.3 9.40 9.50 9.60 9.70 9.60 9.0 

[d4]AG/" fd5lEtio .-•" 

foundanco LGCMS_yU3C]lon 438.30 (438,00 to 459.00): 7Y303.D 



6000 



!Tn»-> 



17 44 



/WlVUni 



ITjSO 



^bundanceLGCMS_ADCJlon462.3Blj)iindancaLGCMslADC]lor 



1 

400000-1 

1 

300000 
200000 

! 100000 

- 



9i27 



422.3 



9.00 






2000 



l 00):7Y303.D 




Hbundance jjGCMS ADCJIon 560.00 (559.70 to 560.70): 7Y303.D 

19A16 



riirie-> 10.50 10.60 10.70 10.60 10.90 11.00 



6000 



y\_ ia.05 I 1 ^ 
I ' - »~'Tr'i iTtT ' ' • i • ■ i' i TTt 7 " ?[■ ■ ■ ■ !■■ ■ .T fTrr;' 




/ 



rimo-> 16.85 18.30 18.95 19.00 19.05 19.10 19.15 10.20 19.25 



USADA1110 



03/30/2007 12:10 FAX 



@ 020/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OP MEDICINE 



>» Analysie Report «< 



?5( MS 



Sample Name : 
Miscellaneous ; 
Analysis Time: 
Method Pile : 

Confound 



7Y3 

WU:A 2.5 mL NH4I 

1 Mar 2006 6:28 pm 
ANABO04 



Data Pile: 7Y309.D 

Equipment # : MSDA13 
ALS Bottle # 1 9 



-435 



I'.S. TRIDEUTERATED T, 
ANDROSTERONE- -434 
ETIOCHOLANOLONE- -434 
Mono-Androsterone — 272 
TESTOSTERONE— 432 
EPITESTOSTERONE- -432 
DHT*=DIHYDROTESTbSTERONE — 4 3 4 
5a-Androstan-3a # 17B-diol--241 
5B-Androatan-3a, l7B-diol — 241 
11-OH-ANDRQST— 522 
11-OH-ETIOCHO--522 
DHEA--432 

VIT E METABOLITE- -422 
CORTISOL METAB —462 



RT 

13.472 
10.766 
11.010 

9.252 
13.515 
12.649 
12.983 
11.133 
11.275 
13.879 
14.115 
12.135 

9.274 
17.437 



RRT 

1.000 
0.801 
0.817 
0.687 
1.003 
0.939 
0.964 
0.826 
0.837 
1.030 
1 . 048 
0-901 
0.688 
1.294 



Peak Height | Cone. 




1 (ng/tnL) 


30426 * 


<40.0> 


227200 


1221.7 


293952 


1282.6 


2404 




22151 


28.5 


14423 


19.3 


1928 


7.6 


4612 


20.0 


15758 


71.3 


101272 


3698.3 


34984 


1620.8 


7697 




412005 




13408 





* Height shown ia d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND « 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8658 
3.9100-4.1100 3.9655 
4.1600-4.3600 4.1981 



» RATIOS (CUT OFF VALUE) AMD QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE . / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DIOL / 
5a-A-3a, 17B-DIOL / 

D4 - Andro -gl uc / 
DO -Testosterone / 



EPITESTOSTERONE ( 4 ) 1.54 

ETIOCHOLANOLONE (3) 0.8 

OH-ETIOCHOLANOLONE 2 . 9 

EPITESTOSTERONE 15 . 8 

DI -ANDROSTERONE (5) 1.1 $ 

EPITESTOSTERONE (1.8) 0.4 

EPITESTOSTERONE (10) 1.0 

5b-A-3a,17B-DIOL(3) 0.3 
D5-Etio (0.7 - 1.2) *** 4.2 

D3 -Testosterone 0.7 



USADA1111 



03/30/2007 12:10 FAX 



Q021/041 



Analysis Report for Data Pile 



MJUOdance LGCMSjbqion 405.30 (405.00 tO408.00): 7Yao9.b ' 

I "1 



I 



= 7Y309.D Graphics Page l 

IS / T fc E / OHa . & OHE .v- 

WiuqVmcO (_GCMS_/tDC]lbn 435.30 (435.00 to 438.610): 7Y309.O 

s 



2001 



I 
I 



20000 



10000 



TIme-> 1 2.7$ 12.60 1235 12.90 1 2.05 13,00 13.05 13.10 13.13 13.2Q 
Abundance LGCMS_AOCJI6n 434.30 (434.00 to 435.00): 7 Y309.D 



1500 



1000 
500 



pme-> 11.50 ' ' 12.00 ' 12.50 "' i3.'oO 13.50 14 ?0 ' 
«*U(Klanca {J3CMS JVOqfon 432.30 (432.00 to 433.00): 7Y309.D ! 



L J v 

W T,TrT?p i,n | i i ■ ■ i ■ I f> V'ii|i i n| i i ii ^ i Trrj-ri'rrTTTr 
nme~> 12.70 1Z80 1 2.85 12.80 12^5 13.0 13. 0513.1013.1513.20 



<\bufK(3n«a QfeCMSjADCpon 143.20 (142.90 to 143.90): 7Y308.D 



9000 




nmc -> 12.75 12.80 12, 85 12.9 12.95 13.00 13.05 13 .16 13.1 513:20 




ANDROSTERONE & ETIOCHOLANOLONE 



jAbundance LGCMS_ADC]lon 434.30 (434.00 to 435.00): 7Y309.D 
! • A 



200000 




nma-> 10.50 10J60 10170 10J0 10.90 HJOb 11.10 



ANDRO STERONE, Mo no-TMS 

SEundanw (jSCMS_ADCUon272io (271.9Q to 272,90): 7Y309JJ " 
60000 



40000 



_ , 0.08 _i^g .., , 

0^ 1 ' T i| T i r i|i. i i i|i i i n i 'f il | n h jti 1 1 1 iT'i qi i ■ i[ ■ rr-iy 

T\ma-> 9.00 8.10 8J 6 9-30 >9.4Q 8.50 ft6 9.70 9.80 9.90 

[d4]AQ/[dS)Etio 



ftbundanc* LJ&CMSJUJCJlon 241110 (240.80 to 241.80): 7Y309.O 
1 5000 1 LGCM5_/\OC]lon 346.30 (348.0Cfrta 347.00): 7Y309.D 



10000 



5000 




11.00 



11.20 11.30 11.40 




CORTISOL ME TAB V ITA MIN B ME TA 8 

\bundancaLQctts_jADC]lon4e2Jfttundem»LGCMS_ADC)lon 422.3 



5000 



.44 



rima-> 




400000 { 



300000 



Bl27 



O...V, 



8.00 



Abundance L6CMS_AOCJIon 439.30 (430.00 to 439.00): 7Y309.D 
LGCMS_ADCJIon 439.30 (430.00 to 44JJJ00): 7Y309.D 

20001 ^ 




iVbundaflW L-GCMS_AOC)lon 660.00 (559.70 to 560 JO): 7Y309.D 1 
40000 j 19\0S 



*$$* / \ 19,12 



nme-> 10 50 10.60 10.7 10.80 10.90 11.00 11.10 tnme-> 18.85 18 .9 18.95 19.00 19 105 19.10 18 .15 19.20 19.2 5 



USADA1112 



03/30/2007 12:10 FAX 



® 022/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



>•» Analysis Report «< 



2-/M(( 



Santple Name : 7Y9 B/W 7Y9 

Miscellaneous: WU:A 2.5 mL NH4I 

Analysis Time: 2 Mar 2006 11:41 pm 

Method File : ANABO04 



Confound 

I.S. TRIDEUTERATED T.--435 
ANDROSTERONE- -434 
ETIOCHOLANOLONE— 434 
Mono-Androsterone — 272 
TESTOSTERONE- -432 
EPITESTOSTERONE- -432 
DHT«blHYDR0TEST0STER0NE~43 4 
5a-Androatan-3a, 17B-diol — 241 
5B-Androst an- 3 a , 1 7B -diol - - 2 4 1 
11-OH-ftNDROST- -522 
11-OH-ETIOCHO-- 522 
DHEA— 432 

VIT E METABOLITE— 422 
CORTISOL MEIRB --462 



* Height shown is d3T ~ 1% d6-T Peakheight . 
» QC TIME RANGE FOUND « 



Data File: 7Z604.D 



Equipment # : MSDA8 
ALS Bottle # : 37 



RT 


RRT 


Peak Height | Cone. 








| (ng/mL) 


13.482 


1.000 


10304 * 


<40.0> 


10.731 


0.796 


48104 


796.0 


10.978 


0.814 


120160 


1976.8 


9.225 


0.684 


1765 




13.504 


1.002 


7700 


28.7 


12 . 653 


0.938 


5003 


20.4 


12.660 


0.954 


90 


1.3 


11.122 


0.825 


2157 


25. 9 


11.266 


0.836 


9878 


136.7 


13 . B72 


1.029 


24728 


2026.1 


14.132 


1.048 


10439 


1005.2 


12.133 


0.900 


2901 




9.225 


0.684 


135748 




17.489 


1.297 


4063 





TEST-EPIT 
EIS 462-D3T 
1)3 T- VIT E MET 



0.8250-0.9150 0.8512 
3,9100-4.1100 4.0070 
4.1600-4.3600 4.2571 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERQNE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DIOL / 
5a-A-3a,17B-DIOL / 
D4-Andro-gluc / 
DO -Testosterone / 



EPITESTOSTERONE (4) 1.54 

ETIOCHOLANOLONE (3) 0,4 

OH-ETIOCHOLANOLONE 2 . 4 

EPITESTOSTERONE 9.6 

DI -ANDROSTERONE (5) 3.7 * 

EPITESTOSTERONE (1.8) 0.1 

EPITESTOSTERONE (10) 1.3 

5b-A-3a,17B-DIOL(3) 0.2 
D5-Etio (0.7: - 1.2) *** 3.6 

D3 -Testosterone 0.7 



USADA1113 



03/30/2007 12:10 FAX 



12023/041 



Analysis Report for Data Pile - 7Z604.D Graphics Page 

________ : IS / T & E / OH fl. & OHB 

abundance [_3CMS jVDCJIon 405.30 (406.00 to 400.00): 7Z604.D ' " 



nme-> 12.6 51^70 12.7512.60 12.8 5 12.0 01^9513.0013.05 

MwrvJance LGCMS_AOCJton 434.30 (434.00 to 435.00); 7Z604.O 





nme-> 11.50 12.00 12.60 13.00 . 

Mwndanw ' IJ3CMS_ADC]lon 432.30 (43Z00,to 433.Q0): 7Z604.D 



rton&- > 12.6512.7012,7 6 12.8 12^5 1Z80 12.95 13.00 13 .05 

Abundance LGCMS_AOCJibn 143.20 (142.90 to 143.90): 7Z604.O 




Mwndane* L-CJflS__ADC]ion 435.30 (435.00 to 436.00): 72604.D 
10000 H 



■_. rr; /\ r - 
13.50 14.00 



6000 
4000 
2000 




nme-» 11,60 12.00 



II ' 



13.00 13.50 14.00 



MXinfencB |_GCMSADqion 522.30 (522.00 to 623.00): 7Z604.D 
20000 



ANDROSTERON E & E TIOCHQLANQLONE 
UMindancQ LGCMS_ADC_lon 434.30 (434.00 to 435.00): 7Z604.D 



100000 




^aw. 



nn»-> 



t-I-rj 



' ' i ' ' ' ' 
10.50 10.60 10.70 10.80 ia90 11.00 11.10 



ANDROST ERONE, Mono-TMS 

Mxihaanco LGCMSJ\DCJIon 272.20 (271.90S> 27Z90): 72B04J3 

40000 ™ 

30000 

20000 

10000 



5000 



fGCMS_ADCJiori 241.10 (240.80 fo 241.80): 7Z604.D 
[_QCMS_AOCJIon 346,30 (346.00 to^7.00): 72604.0 




rime-> 

CORTISOL METAB 



«•<. I , ■ I I V|f, I 

11.20 11.30 1 1.40 
VITAMIN E METAB 



. 0.72 9.82 

nro»-> 9.00 9.10 9.20 9.30 0.40 9.50 9. 60 9.70 9.80 9.90 




{d4]Ag/[d5j Etlo 

(Abundance EjSlJBiS ADC_km43a30 (438.00 to 439.00): 7Z604.D 
\ i.. t i^r-uc~Arv>M~. Ana *n tAta nn »« AAV^m^ 7Z604.D 



3000 

2000 

1000 



nnte-> 



17149 



^r^rir i 



L 



17.50 



rim 



i\bundanc«LOCMS n AOC]lan46Z3|Miundanca[J B CMSJ)iOC](on 422.3 



100000 



-. T-A4-X 




nme-> 



10.50 10.60 10-70 10.80 10.00 HAO 11.10 



ftbundanoe _GCMS ADC]lon S60.00 (559.70 to 560.70): 7Z604.0 
1^08 




nme~> 1 845 18.90 18.95 19 .00 1 9.05 laiO 19.1 5 19.20 19.25 



USADA1114 



03/30/2007 12:10 FAX 



121024/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OP MEDICINE 



»> Analysis Report «« 






Sample Name : 
Miscellaneous : 
Analysis Time: 
Method Pile s 

Compound 



7Y9 B/W 7Y9 

WUjA 2.5 tnL NH4I RD/RJ 

3 Mar 2006 1:42 pm 
ANAB004 



-435 



Data File: 7Z6101.D 

Equipment # . : MSDAB 
ALS Bottle # j 43 



I.S. TRIDEUTERATED T. 
ANDROSTERONE— -434 
ETIOCHOLANOLONE- -434 
Mono-Androsterone- -272 
TESTOSTERONE— 432 
EPITESTOSTERONE- -432 
DHTttDIHYDROTESTOSTERONE— 434 
5a-Androstan.-3a/ l7B-diol — 241 
5B-Androatan-3a, 17B-diol — 241 
11 -OH-ANDROST- - 522 
11 -OH- ETIOCHO— 522 
DHEA" 432 

VIT E METABOLITE— 422 
CORTISOL METAB --462 



* Height shown is d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND « 



RT 
13.463 


RRT 
1.000 


Peak Height I Cone . 
1 (ng/roL) 
6476 * <40.0> 


10.733 


. 797 


61560 


1620.8 


10.937 


0.812 


79432 


2079.4 


9.225 


0.685 


2179 




13.484 


1.002 


5837 


34.6 


12,627 


0.938 


3406 


22.1 


12.835 


0.953 


111 


2.6 


11.102 


0.825 


1974 


37.7 


11.246 


0.835 


9309 


205.0 


13.831 


1.027 


20824 


2715.0 


14.091 


1.047 


9434 


1445.4 


12.107 


0.899 


2145 




9.225 


0.685 


259680 




17.489 


1.299 


1793 





TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0. 9150 0.8575 
3-9100-4.1100 4.0261 
4.1600-4.3600 4.2378 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 



DHT 
5a-A-3a f 17B-DIOL 



5a-A-3a # 17B-DIOL / 



D4 - Andro -glue 
DO-Testosterone 



EPITESTOSTERONE (4) 1.71 

ETIOCHOLANOLONE (3) 0.8 

OH-ETIOCHOLANOLONE 2.2 

EPITESTOSTERONE 18.1 

DI-ANDROSTERONE (5) 3.5 % 

EPITESTOSTERONE (1.8) 0.1 

EPITESTOSTERONE (10) 1.7 

5b-A-3a,17B-DIOL(3) 0*2 
D5-Etio (0.7 - 1.2) *** 6.3 

D3 ^-Testosterone . 9 



USADA1115 



03/30/2007 12:10 FAX 



0025/041 



Analysis Report for Data File '» 7ZG101.D Graphics page l 

IS / T & B I / OHA & ■Q#E 



'* M,1d 10o'i L6CMS TlQqipn 405.30 (405.00 ti 406.00): 7*8101.0 



Hbundanea [_<3CMS_ADCJIon 435.30 (435,00 to 436,00); 7ZB101.O" 




nnu9-> 10.50 10.60 10 .70 10.60 10.0 11.00 11.10 lrima-> 



ANDROSTERQ NE, Mono-TMS 

SKttidanca [JSCMSjAPpJIon 27Z20 (271.90 to 27Z90): 7Z0101.D 



30000 
20000 
10000 



9.05 




9.70 

-T-rr 



CORTIS OL MEXftB VITAM IN E MET&B 

Ab"uhdance|JSC%/IS^M3C)lon 462,3ftbundanc8[_GCMS_ADC]loft 422.31 
«Uft fll22 



nme-> 9.00 9.10 oS o.30 9-40 9.50 9.60 9.70 9.80 9.90 hrimo-> 

[d4JAe/[ d5TStiQ '■ ■ "' 

5Eun3ancB LGCMSJVoqion 438,30 (430.00 to * 
L<3CMSJUXJ]lon 




200000 



100000 



00):7Z6101.O 
0): 7Z6101.O 



Jfime; 




Abundance LGCMSj^ocjion 580.00 (S30.70 to 560.70): 728101.0 
19AQ6 



10000 



18.97 




T O'< i i ' 



pT.-, | u. i |-i p. 



10.50 10.60 10.70 10-60 10.90 11.00 11.10 nma-> 18.85 18.90 18.95 19.00 19.05 19.10 19.16 19,20 19.25 



USADA1116 



03/30/2007 12:10 FAX 



g| 026/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



>» Analysis Report «< 






Satnple Name : 7Y9 B/W 7Y9 

Miscellaneous : WU:A 2.5 mL NH4I RD/RJ 

Analysis Time: 3 Mar 2006 2:06 pm 

Method File : ANABO04 



Data File: 7Z6111.D 



Equipment # 
ALS Bottle # 



MSDAS 
44 



Compound :■. 

I.S.' TRIDEUTERATED T.--435 
ANDROSTERONEr -434 
ETIOCHOLANOLONE--43 4 
Mono-r Androaterone — 272 
TESTOSTERONE- -432 
EPITESTOSTERONE--432 
DHT=DIHYDROTESTOSTERONE- -434 
5a-Androstan-3a, 17B-diol — 241 
5B-Androstan-3a, 17B-diol — 241 
1X-OH-ANDROST- -522 
11-OH-ETIOCHO--522 
DHEA--432 

VIT E METABOLITE- -422 
CORTISOL METAB --462 



RT 

13.439 
10.707 
10.916 

9.275 
13.482 
12.601 
12.835 
11.081 
11.225 
13.329 
14.089 
12.081 

9.175 
17.462 



RRT 

1.000 
0.797 
0.812 
O.690 
1.0Q3 
0.938 
0.955 
0.825 
0.835 
1.029 
1.048 
0.899 
0.683 
1.299 



* Height shown is d3T - 1% dO-T Peakheight, 
» QC TIME RANGE FOUND << 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8812 
3.9100-4.1100 4.0230 
4.1600-4.3600 4.2639 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DIOL / 
5a-A-3a, 17B-DIOL / 
D4-Andro-rgluc . / 
DO -Testosterone / 



EPITESTOSTERONE (4) 1.82 

ETIOCHOLANOLONE (3) 0.8 

OH-ETIOCHOLANOLONE 2 . 5 

EPITESTOSTERONE 22.6 

DI -ANDROSTERONE (5) 0.2 * 

EPITESTOSTERONE (1.8) 0.1 

EPITESTOSTERONE (10) 1.1 

5b-A-3a,17B-DIOL(3) 0.2 
D5-Etio (0.7 - 1.2) *** 3.5 

D3 -Testosterone . 5 



Peak Height 

8300 * 

53832 

66544 

82 

4356 

2387 

80 

920 

4958 

12799 

5119 

1004 

94220 

1361 



Cone. 
(ng/mL) 

<40.0> 
1105.7 
1359.0 

20.1 

12.1 

1.5 

13.7 

85.2 

1301.9 

611.9 



USADA1117 



03/30/2007 12:11 FAX 



©027/041 



Analysis Report for Data File =. 7Z6111.D Graphics Page l 

. _,_..>. _, ; IS / T & E / OHA & OHg 

(\bunaatice LGCMS_ADClton 405.30 (405.00to 406.00): 7Z6111.D Ubundancs L66MS_AOCJl6nl35.30 (435.00 to 438.00): 7^6111.6 




5000 



rjm9-> 11 . 60 12.00 12.50 13J0 13J50 14J00 
Abundance LGCMS-AOdlprt 432J0 {432.00 to 433.00): 7Z^ i lb 



nmo -> 1^6012.6512.7012.7512:6 012.851 2^012^513.00 13.0 5 
Hbundancet LGCMS_ADC}lon 143.20 (142.80 to 143.90): 7261111 

3000 
2000 
1000 

nme-> 12!e6i2!65 12^70 12.76 12!ao 12l85 ialroi&S 1316013.05 




i "T~r-| ->Ti-r-.-— 7-.- .-i« 



_JL 



__/\_ 



4000 



2000 



SVrrA^W 




nnn»-«> 11.50 12.00 12.60 13.00 13.50 14.00 



lundanco LGCMS_ADCJIon 522.30 (522.00 to 523.00): 7Z6111X) 



10000 



0-U- 
rime-» 11.60 



I 



1Z00 12.60 



I.O0 13^6 14.00 



ANDROSTBR ONE & ETIQCHOLANOLON E 
3E5ndanc» [_GCMS_ADC]ICx1 434,30 (434.00 ta435.00)F7Z61 11. d" 

eooaoj 

40000 




nme-> IMP lOJSO 10J60 1o!7p 10.80 10.00 11.00 



toutwtenca L.GCMS_AbC]tan '241,10 (240.60 to 241.80); 7Z61 1 1 .D 
LGCMS_ADC]lon 346.30 (346.00 to 3\7.00): 7261 11.0 

4000 
3000 
2000 
1000 




ANDROSTERONE, Mono -tMS 

Sundance LGCWSJVDqion 27i20 (271 .90 to 272.90)f 7Z81 1 1 .0 
20000 

15000 

10000 

5000-I 





Hme-> 



V. -i i ! ■ t <■ i- [ ' r i ■ i ft* rf . ft 



CORTISOL METAB 



10.80 11.00 11.10 




VITAMIN E METAB 



ffiiifidanceLGCMSJVOClkiil 462.3Rt>undanc8[J3CMS_ADC]lon 422.3 



£S* fl-Z7 J ,1. 8.629.70 

rr |r i. .n. 1 i|. |, . | ,i . , 1 > ,. | . . | . , , , ! ,,, i , i 




nme-> 9.10 930 0.30 0.40 9.50 9.60 9.70 9.80 9.90 rimo-> 

[d4]AQ/ [d5]Etio ■•" " '-■ " ■■• 

piiikfance" [J3CtoSJ\DC]lon 438.30 (438,00 to 439.00): 7261 1 1.D 
LGCMS_ADCjlOO 43$i0 (439.00 to 44;B3p6): 7261 1 1 .□ 
300 

200 

100 



nn»-> 1040 10.50 10.60 10.70 10.80 10.90 11.00 fon ia-* 18. 65 18.90 18.95 10.00 19 .05 19.10 19.15 19.20 19.25 



USADA1118 



03/30/2007 12:11 FAX 



©028/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



»> Analysis Report <« 






Sample Name : 
Miscellaneous: 
Analysis Time: 
Method File : 

Compound 



8YZ 

WU:A 2.5 raL NH4I 

19 Apr 2006 11:28 am 

AMABO04 



Data File: 8YZ08.D 

Equipment # : MSDA11 
ALS Bottle # : 32 



I.S. TRIDBUTERATED T.— 435 
ANDROSTERONE- - 4 3 4 
ETIOCHOLANOLONE— 434 
Mono-Androsterone- -272 
TESTOSTERONE— 4 3 2 
EPITESTOSTERONE--432 
DHT«DIHYDROTESTOSTERONE- - 43 4 
5a-Androstan-3a, 17B-diol — 241 
5B-Androstan-3a, l7B-diol — 241 
11 -OH-ANDROST- -522 
Il-OH-ETIOCHO — 522 
DHEA— 432 

VIT E METABOLITE- -422 
CORTISOL METAB — 462 



RT 

13.461 
10.739 
11,033 

9.507 
13 . 504 
12.634 
12.839 
11.123 
11.258 
13.847 
14 . 104 
12.119 

9.185 
17.510 



RRT 

1.000 
0.798 
0.820 
0.706 
1.003 
0.939 
0.954 
0.826 
0.836 
1.029 
1.048 
0.900 
0.682 
1.301 



Peak Height | Cone . 




| (ng/mL) 


32866 * 


<40.0> 


303360 


1524.9 


762S60 


3744.6 


102524 




43035 


53.6 


42235 


53.0 


9&6 


3.9 


15554 


47.8 


90273 


398.3 


66160 


434.5 


46024 


361.8 


14909 




190026 




63465 





* Height shown is d3T - 1% dO-T Peakheight. 

» QC TIME RANGE FOUND « 



TEST-EPIT 
E1S 462 -D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8701 
3.9100-4.1100 4.0486 
4.1600-4.3600 4.2759 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 

TESTOSTERONE / EPITESTOSTERONE (4) 1.02 

ANDROSTERONE - / ETIOCHOLANOLONE (3) 0.4 

OH -ANDROSTERONE / OH-ETIOCHOLANOLONE 1.4 

ANDROSTERONE / EPITESTOSTERONE 7.2 
MONO-ANDROSTERONE/ DI -ANDROSTERONE (5) 

DHT / EPITESTOSTERONE (1.8) 0.1 

5a-A-3a,17B-DIOL / EPITESTOSTERONE (10) 0.9 

5a-A-3a,17B-DIOL / 5b-A-3a, 17B-DIOL(3) 0.1 

D4-Andro-gluc / D5-Etid (0.7 ~ 1.2) *** 1.7 

DO -Testosterone / t>3 -Testosterone 1.3 



33.8 % — no+- *\ofid)r (itAeoS Joa&) 



h* 



*>\ 



I 1 ! I ! ! ! ! !! ! ! i I 1 I I I ! i I ( i ! ! 1 ! ! ! II I I 1 ! ! i 1 1 !! !!I ! ! ! I 1 1 I ! M ! ! ! ! ! ! I I I ! 1 
1 J The Androsterone Mono-TMS iB > 5% of Di-TMS in this sample ! ! 
> 1 i N 1 ! ! ! ! N ! ! 1 ! ! !! I I ! ! ! !! ! i !!! ! 1! ! I ! N ! i ! ! !I ! M I I I I ! 1 I ! ! U 1 1! N I 



USADA1119 
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©029/041 



Analysis Report for Data File = 8YZ08.D Graphics Page l 

IS/_T & E / OHA & OHE ... , 

'^undsjinbe LGCMSJVDqioii 435.30 (435.0*0 to 43K00):' 6Y2X)8'.D J 
30000 

ii! 




0', -,,r- -r 

nme-.> 12.60 12.6S 1270 1Z75 12&) 12.65 1&80 1 2!0S 13.*00 13.05 
"WHMdartce L6CMS_AOqior» 434.30 (434.00 to 435.00): 6YZQ8.O 




' * ' ' l: ' ' * ' * ■ ■ • < ' ■ ■ ' i ■ ■ ' 



nma~> 12.00 11S0 13.00 13.50 14.00 

Abundance LBGMS_ADC]lofl 432.30 (432.00 to 433.00); QYZ08.D 




nme-> i2i6o 1 aes 12.ro 12.75 lileo izas .12.90 1 2'o513.'oo 13.05 

<\bundance LQCMSJ^qion'l43.l2b(14iffliB"ff05jrir 
30000 

20000 * 

! 

I 
100Q04 

"-■ 

••!•■.. 1 TT.-T|. ...,,.,., . . . . 

nme-> 12.60 12.BS 1Z7Q 12.75 12.80 12.85 12.00 12.95 13.00 13.05 



ANDRQSTERQHE & ETIOCHQIANQLONB 

S55n55SS LGCMS_ADqioi» 434.30 (434.00 to 435.00): 6YZ08.D 



600000 




HbundariM LQCMSJ\OC]lon 241.1 (240.80 to 241,80); 8YZ08.D 
I L.GCMS_ADC]lon 346.30 (346.00 1^34,7.00): 8YZ0B.0 

60000 
40000 
20000 



10.50 10.60 10.70 10.60 10.90 11.00 11.10 VL20 |Tin»e-> 1.0.*90 



AMDROSTE RONE, Mon o-TMS 

lies [_(JCMS_ADCllon 272.20 (271.90 to 272.90); BYZ06.D 







J1.00 1 1.10 11.20 11.30 11.40 



CORTIS OL ME TAB VITAMIN E MET AB 

^un^nwD5CMS„ADC]lon46Z3ttlbundanc«>LGC^S„ADC)ion 422.3 




I ' ' ' ' I 

tT(me~> . 9 .30 0. 40 9.50 
[d4]AQ/Td5]Etio 



f\DWKfenc9 LGCMS_AbC]ldn 438.30 (436.00 to 439.00): d?Z08.D 
LGCMSJVDCJton 439.30 (438.00 to 4 " ^ 





Nwrofenc* LGCMJSJUJCJIon 660.00 <659.7Q'to 560.70): 8YZ06.O 

'13 



I r 

■ ■ . mv . | . .. ■•( . . i i | i ii ■ | i. . i | . i . ■ | • i . • | T J ■ ■ 



16,90 18.95 19.00 19.05 19 .10 19.15 19.20 19 .26 _ 



USADA1120 



03/30/2007 12:11 FAX 



©030/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



>» Analysis Report <« 






Sample Name ; 
Miscellaneous : 
Analysis Time: 
Method File : 

Compound 



88R 

WUsA 2.5 TOL NH4I RD/RT 

2 May 2006 10:58 am 
ANABO04 



Data Files 88R111.D 



Equipment # 
ALS Bottle # 



MSDA10 
41 



•435 



1.3. TRIDEUTEEATED T. 

ANDR0STER0NE--434 

ETI0CHOLAN0L0NE--434 

Mbno-Androsterone — 272 

TESTOSTERONE--432 

EPITESTOSTERONE — 43 2 

DHT=DIHYDROTESTOSTERONE—434 

5a-Androstan-3a, i7B-di6l — 241 

5B-Atidrostan-3a, 17B-diol--241 

11-0H-ANDR0ST--522 

11-OH-ETIOCHO— 522 

DHEA--432 

VIT E METABOLITE— 422 

CORTISOL METAB --4S2 



RT 

13.449 
10.752 
10.979 

9.335 
13.492 
12.622 
12.956 
11 . 114 
11.249 
13.856 
14.114 
12.108 

9,249 
17.444 



RRT 

1.000 
0.799 
0.816 
0.694 
1.003 
0.938 
0.963 
. 826 
0.836 
1.030 
1,049 
0.900 
0.688 
l;297 



* Height shown is d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND « 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8701 
3.9100-4.1100 3.9951 
4.1600-4.3600 4.1996 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a, 17B-DIOL / 
5&-A~3a,17B-DIOL / 
D4-Andro-glue / 
DO -Testosterone / 



EPITESTOSTERONE (4) 1.77 

ETIOCHOIANOLONE (3) 0.8 

OR-ETIOCHOLANOIiONE 2.1 

EPITESTOSTERONE 14 . 1 

DI -ANDROSTERONE (5) 0.4 * 

EPITESTOSTERONE (1.8) 0.5 

EPITESTOSTERONE (10) 1 . 1 

5b-A-3a f 17B-DIOL(3) 0,3 
D5-Etio (0.7 -' 1.2) '*** 6.1 

D3 -Testosterone 1.0 



Peak Height 

20680 * 

171712 

207424 

755 

21556 

12195 

3000 

6351 

19200 

91576 

44064 

7896 

274251 

19007 



Cone. 
(ng/mL) 

<40.0> 
2425.2 
3018.1 

51.8 

34.0 

16.1 

37.3 

138.6 

981.7 

528.5 



USADA1121 



03/30/2007 12:11 FAX 
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Analysis Report for Data Files - SBRlliUD Graphics ^>age 1 
UHinctence (jGCMS_ADC]lon 4O5.3O'{40'5.00 to 406.00): eaflfl 1 1 .0 



1000 



500 



J 



IS / T & E / QHft. & OHE _ 

M>undance LGCMS_ADCJIon 435.30 (435.00 to 436.00): 88R111.D 



\U- 



lme~> 1 2,70 1275 12.B0 12.6 5 12.90 12.8513.0 1 3.0S 13.10 13.15 
"—"" W LGCMS_ADC]I«1 434.30 (434.00 to 435.00): 88R111.D 



2000 



niH9-> 11.50 12.00 12.50 



O' lvy i- t fT.T rji ■ 1 1 1 




Sundance LGCMS_ADCJIon 432.30 (432.00 to 433.00): 8BR1 11.0 



nma-> 12 .70 1 2.75 12.50 12.8 5 12 .00 12.95 13.00 13. 05 13.10 13.15 
Abundance ' (jBCMSJVDCJIon 143.20 (14190 to 143.90): 68R111.D 



5000 




Qme-a 12.70 12.75 12.50 12. 65 12.90 12J5 13.00 1 3.05 13.1 13.15 
ANDRQSTERONE & ETIOCHOXJaJOLOME 



20000 



1Q000 



All 

\ 



1460. 



14.00 



20000 



10000 



2&, 



wfc-4 



1250 



13.00 13JS0 




rhne-> 11.50 12:00 12.50 13 JO 13 JO 14.00 
abundance LGCMS_ADC)'lan 52U0 (522.00 to 523.00): 88R11 1 .0 



50000 



J}m-> 11.S0 1 2.00 12.50 




Sbundaneo fGCMSjfkDCJIon 241.18 (240.80 to 241.80); 88R111 JJ ' 
(J3CMS ADCJIon348.30(348.00toA«7.00):8BR111.D 

I 




ANDRO ST ERONE, Mono-T MS 

\buntfauic8 L.GCMSJtf)Cllon 272.20' (271".90 to 27 WO): 68R1 1 1 J5" ' 




^C 



na-> 9.10 9,20 fl-30 MO 9.50 9.S 9,70 9.80 9.90 

Cd4]A0/[45]Et5o" " 



«iundanoeJLGCMSJ\OC]lon'462.3ftbundance(_GCMS_AOC]lon 42l3 



15000 
10000 
5000 



17144 



nme- » 17.00 



**&i 



UU 



17.50 



200000 



10QO00 



Of v .-r 
rftne~> 8.50 _ 



25 



*~r 



9.00 



WuiWjKHfc LOCMSjUDClloit 438.30 (439.00io 439.00): 88R111.D 
L<3CMS_ADC]toi<\»39.30 (439.00 to 440JM): B8R1 11.0 
3000 

2000 

1000 






" SBurtBanoB ' [JBCMSjM10]lon 560.00 (559.70 to 560.70): 88R111.0 ' 
19f!08 



-r-W 




nitiO -> 10.50 10.60 1 0.70 10.80 10.90 11.0 11.10 >nme^ > 18. 85 18.90 18.95 19 .00 19-05 19.10 19. 15 19.20 19.25 



USAJDA1122 



03/30/2007 12:11 FAX 



@032/O41 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY Acll-Ol 
UCLA SCHOOL OF MEDICINE l^ 1 *!*?- 

>» Analysis Report <« i/JO^Ob 



Sample Name j 83P B/w 83P 

Miscellaneous: WU;A 2.5 tnL NH4I PENTANE RW 
Anal yais Time: 8 May 2006 5:45 pra 

Method File : ANAB004 



Compound 



-435 



I.S. TRIDEUTERATED T. 
ANDROSTERONE- -434 
ETIOCHOLANOLONE- -434 
Mono-Androsterone- -272 
TESTOSTERONE- -432 
EPITESTOSTERONE- -432 
DHT=DIHYDR0TBSTOSTERONE — 43 4 
5a-AndroBtan-3a/ 17B-diol--241 
5B-Androsfcan-3a f l7B-diol — 241 
11-OHtANDR0ST--522 
11-OH-ETIOCHO--522 
DHEA--432 

VIT E METABOLITE--422 
CORTISOL METAB --462 



* Height shown ia d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND « 



RT 


RRT 


13.386 


1.000 


10.695 


0.799 


10.908 


0.815 


3.274 


0.693 


13.407 


1.002 


12.572 


0.939 


12.777 


0.955 


11.051 


0.826 


11.194 


0.836 


13 . 772 


1.029 


14 . 051 


1.050 


12.032 


. 899 


9.145 


0.683 


17.411 


1.301 



Data File: 88R17B 


.D 


Equipment # : MSDA14 
ALS Bottle # : 11 


► 


Peak Height j 
36436 * 


Cone. 
(ng/iriL) 
<40.0> 




449600 




1812.6 




592384 




2335,0 




1629 








42401 




44.3 




17881 




24.9 




493 




1.8 




9542 




24.2 




42461 




182.0 




123976 




1111.0 




111008 




1674.1 




10426 








1173 








15224 







TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8357 
3.9100-4.1100 4.0245 
4.1600-4.3600 4.2410 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a / 17B^DlOL / 
5a-A-3a,17B-DIOL / 
D4-Andrb-gluc / 
DO -Testosterone' / 



EPITESTOSTERONE (4) 2.37 

ETIOCHOLANOLONE (3) 0.8 

OH-ETIOCHOLANOLONE 1 . 1 

EPITESTOSTERONE 25 . 1 

DI- ANDROSTERONE (5) 0,4 $ 

EPITESTOSTERONE .(1.8) 0.1 

EPITESTOSTERONE (10) 1.0 

5b-A-3a,17B-DIOL(3) 0.1 
D5-Etio (0.7 - 1.2) *** 5.2 

D3 -Testosterone 1,2 



USADA1123 



03/30/2007 12:11 FAX 



I2 033/041 



Analysis Report for Data Pile - 88R17B.D Graphics Page I 

. ■ __. 1$ / T & E / O HR, & OHE 

IVbundance L<3GMS_ADCllon 405.30 (405,00 10 364,00): 86R17B.b 



1001 



Ttrti8-»> 12.5 5 12,60 12.0$ 12.70 12.75 12.80 12, 9512.00 12.03 13.00 



Mundane* LQfcMS„ADCJIon 434.30 (434.00 ta 435,00): 88R17B.D 



2000 




ymndanoe t,GCMSJ\D5jion 435130 (435.00 to 436.00): 8BR17BJD - 
30000 
20000 
10000 



13.00 .13.50 




rimo->n^o 1 2. 00 1150 1310 i3."so i4.qo .._ 

MjundflrtWi LGC^^-ADCltoft 432.30 (432.00 to 433.00): 68R1 7BX) 



1000 



flrne-* 1 2.55 12.60 12.65 12 ,70 1 2.75 12.60 12.05 12.9 12. 95 13.00 



Abundance L-GCMS^ADCJIon 143.20 (142.60 to 142L90): 86R17B.D 




40000; 



20000 



JaJliiu 



nme-> 11.50 12100 12J50 13.00 13.60 14.Q 0_ 
abundance [_<3CMS_A£)6}lon 622.30 (522.00 to 623.00): 88R178.D 



100000 



S0000 



nme-*> 11.50 



■ I ' 
12.00_ 






12.50 1 3.00 13. 60 . 



ANDROSTER ON E & ETIOC H OLANOIiONB 

Abundance; L<3CMS_ADqioo 434.30 (4"34.00 ta 435.00):" 68R17B.D 

I 

f 



400000 




200000 



nme-> 10 40 10,50 1 0.6 ia7Q 10.60 10.80 11.00 



Abundance rGCMsiAOCJIon 241 . 10(240.60 to 241.00): 6BR17B.D 
46000 -l LGCMSjADCllon 346.30 (346.00 to^tf.OO): 68R17B.D 

I 
30000 

20000 

10000 

0±? 




flNDROST ERQNE, M oil O-TMS , CORTISOI i METAB 

abundance LGCMSuAlXJJIon 272.20 (271.80 to 272.90): 88R17B.D kbU!|d£jfcL3CMS AMJton 462.3 



VITAMIN E METAB 



30000 
20000 
10000 



8.15 8.27 




9.70 



■ ■ i fiTr>pT i rpi ■ ■ t ■ 1 1 m 1 1 1 1 1 ■ ■ ■ i <■ ! ■ > > i ■ ■ ■ > i ■ ■ ■ < t _ 

6.10 9J2D 0.30 9.40 9 .50 9.60 9.70 9. 60 9:90 PftiS^ 



6000 




^hundanpeLQCMSJVDCllpn 422.3 
9)16 



500 



rine>»> 



W^"* ^ , V . "i 



9.01. 



iJlSlaLl^^ 



4000 



2000 



i);68R17B.D 




rima-> 10!40 10,50 .JW^P_J0.7O_JpJO_;1OJO_Jl00 



200 
100 



19.14 



nmo-> "nfl^^oj^^.pp^jM£i9jojai.5 19,20 19 .25 



USADA1124 



03/30/2007 12:12 FAX 



@ 034/041 



PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OP MEDICINE 



»> Analysis Report <« 






Sample Name : 
Miscellaneous : 
Analysis Time: 
Method File : 

Compound 



88R 

WU:A 2.5 mL NH4I 

1 May 2006 11:56 pm 
ANABO04 



Data File: 88R19.D 



Equipment # : MSDA10 
ALS Bottle # : 49 



•435 



1. 3. TRIDEOTERATED T. 
ANDROSTERONE— 434 
ETIOCHOLANOLONE- - 43 4 
Mono^Androsterone— 272 
TESTOSTERONE— 432 
EPITESTOSTERONE— -432 
DHT-DIHYDROTESTOSTERONE— 434 
Sa-Androatan-3a, 17B-diol — 241 
5B-Androatan-3a> 17B-diol— 241 
11-OH-ANDROST— 522 
11-OH-ETIOCHO--522 
DHEA--432 

VIT E METABOLITE— 422 
CORTISOL METAB —462 



RT 

13.492 
10.821 
11.047 

9.271 
13.535 
12.673 
13.007. 
11 . 15S 
11.294 
13.899 
14.178 
12.159 

9.292 
17.471 



RRT 

1.000 
0.802 
0.819 
0.687 
1.003 
0.939 
0.964 
0:827 
0,837 
1.030 
1.051 
0.901 
0.689 
1.295 



Peak Height | Cone. 


. 


| (ng/mL) 


10142 * 


<40.0> 


61840 


1781.0 


77792 


2308.1 


2167 




11437 


56.0 


7477 


42.5 


3274 


35.8 


4987 


59.7 


23968 


352.8 


29488 


644.6 


25856 


632.4 


4350 




109657 




9724 





* Height shown is d3T - 1% d0-T Peakheighfc, 
» QC TIME RANGE . FOUND « 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8615 
3.9100-4.1100 3.9790 
4.1600-4.3600 4.1996 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANPROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DIOL / 
5a-A-3a,17B-DIOL / 
D4-Andro-gluc / 
DO -Testosterone / 



EPITESTOSTERONE (4) 1.53 

ETIOCHOLANOLONE (3) 0.8 

OH-ETIOCHOLANOLONE 1 . 1 

EPITESTOSTERONE 8.3 

DI -ANDROSTERONE (5) 3.5 < 

EPITESTOSTERONE (1.8) 0.8 

EPITESTOSTERONE (10) 1.4 

5b~A-3a,17B-DIOL{3) 0.2 
D5-Etio (0.7 - 1.2) *** 5.4 

D3 -Testosterone l.l 



USADA1125 



03/30/2007 12:12 FAX 



@035/041 



Analysis Report for Data Pile = 88R19.D Graphics Page l 

IS / T & E / O HA & OHB 



ftbundanca [_GCMS_APCHon 405. 30 (405. 00 to 406.TOJT68R19.D 



600 

400 

200 






Mnindanc* LGCMS^ADCJIon 435.30 (435.00 to 438.00): 88R19.D ' 
10000-I 



nma-> 12.6 12.85 12.80 12.95 13.0013.05 13.10 13.13 13.20 

MjunUaiKd prCASJkDqion 434.30 (434.00 to 435.00): 88R19.D 
3000 ^ 

2000] 

1000 





[ '■■ ■ y ■ i-i 1 t ■• 1 1 1 1 
Dma-> 11.60 12,00 12,g Q , 13 M 




p-SrfT.TJrrrrtf 



rhna-> 12.80 1Z8S 12.00 12.05 13.00 13.05 13.10 13.16 13.20 

UftMdanco LGGMSJVDCJIdh 143.20 (14Z90 fa 143.00): BBR19.D 




, 13,50 '^ 14.'oO ' 

Sundance LGCM3_ADqior» 432.30 (432.00 to 433.00): 88R19.D 

h 

A /'I ' / /\ 



13.00 13.50 14.00 



H pne-» 11.60 12.00 1Z50 13.. 

Sundance LGCMSJVDC]lon 622.30 (522.00 to 523.00): 88R19.D 




ANPROSTERQME, Mpno-TMS 



MwndfliKe LGCMSjMXJIon 272.20 (271.00 to 272.90): 88R19.D 
' 40000 ' . -'-- 



30000 

20000 

10000 





3.12 _.^-' 

■I'"i| 



9.27 




CORTISOL M ETAB VITIU^IM E M ETAB 

^undancsLGCMSJ\OC)lqn46Z3ftbundanc»LGCMS_ADC]lon i '422.3 



10Q00 



I > 1 • ■ 1 1 - ' ' I ' ' ' ' I ' . 
nma-> 9.10 9.20 9.30 8.40 0.50 0.80 9.70 9.80 9.90 

IfflMY tasTf&o^ 



6000 



0V*^ 
nme-> 17.0Q 




Mwndanca L<3CMS_AOCji<m 43830 (438-00 to 439.00): 88R19.D 
LGCMS_AOC*jn 439.30 (430.00 to 440.00): 8BR10.D 
1000, / \ I I 





Mwndanee []5T5Sfe_A6c]ion 560.oo (559.70 to 560.70): 88R19.D 

19,15 
19.10 
2000 



*£*£■, . .W >rrrT^h 




r)me~> 10.6 10.70 10.80 10.90 11.00 11.10 11.20 [Tlm a-* 1&85 18.90 18.95 19.00 1 9.05 19 .10 19.15 19.20 1 8.25 
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PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



>» Analysis Report «< 






Satyple Name ; 88R 
Miscellaneous: WU:A 2.5 raL NH4I 
Analysis Time:. 2 May 2006 1:41 am 
Method File : ANAB004 



Data File; 88R23.D 



Equipment # 
ALS Bottle # 



MSDA10 
53 



Compound " 

l.S. TRIDEUTERATED T.--435 
ANDR0STER0NE--434 
ETIOCHOLANOLONE- -434 
MonorAndrosterone — 272 
TESTOSTERONE- -432 
EPITESTOSTERONE — 432 
DHT^DIHYDROTESTOSTERONE- - 434 
5a-Androstan-3a, 17B-diol-^241 
5B-Androstan-3a, l7B-diol-~241 
11-OH-ANDROST--522 
11 -OH-ETIOCHO— 522 
DHEA— 432 

VIT E METABOLITE- -422 
CORTISOL METAB --462 



RT 

13.492 
10.822 
11.024 

9.249 
13.535 
12,673 
12.802 
11.159 
11.294 
13.921 
14 , 178 
12 . 159 

9.292 
17.471 



RRT 

1.000 
0.802 
0,817 
0.686 
1.003 
0.939 
6.949 
0.827 
0.837 
1.032 
1.051 
0.901 
0.689 
1.295 



Peak Height 

24483 * 
70864 
75184 
2410 
33306 
23580 
123 
5S49 
• 26395 
124072 
67456 
4077 
107790 
27480 



* Height shown is d3T - 1% dO-T Peakheight, 
» QC TIME RANGE FOUND « 



TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8616 
3.9100-4.1100 3.9790 
4.1600-4.3600 4.1996 



» RATIOS {CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANPROSTERONE/ 
DHT / 

5a-A-3a,17B-DIOL / 
5a-A-3a, 17B-DIOL / 
D4-Andro-gluc / 
DO -Testosterone / 



EPITESTOSTERONE (4) 1.41 

ETIOCHOLANOLONE (3) 0.9 

OH-ETIOCHOLANOLONE 1 . 8 

EPITESTOSTERONE 3 . 

DI -ANDROSTERONE (5) 3.4 % 

EPITESTOSTERONE (1.8) 0.0 

EPITESTOSTERONE (10) 0;5 

5b-A-3a,17B-DIOL(3) 0.2 
D5-Etio (0.7 - 1.2) *** 35.5 

D3 -Testosterone 1 . 4 



Cone. 
(ng/mL) 
<40.0> 
845.4 
924.0 

67.6 

55.5 

0.6 

27.5 

160.9 

1123.5 

683.4 
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Analysis! Report for Data File = 88R23.D Graphics Page 1 

IS / T fc E / OHA. & OHE 

Abundance L<3CMSjSBB]lon 405.3Q (405.00 to 406.00): 88R23.D 




>TlWe-> 12.55 12.60 12.65 ia.7012.7S 12.B0 12.65 12 .80 12.95 13.00 
■Mjundmica |_GCMSj\DCJIon 434.30 (434.00 to 435.00): 88R23.D 




nma-> 12 .55 12,60 1 2^512.7012.7512^012^512.0 12.85 13,00 



HbUndanca*" LGCMSJVDqion 143.20 (142.00 to 143.80): BBfmX) 



10000 



5000 



V»n ■ ! ■ ■ ■■ ! ■ ■ ■ ""i'^ lT"- 




nme- > 12.55 12.6012.6S12.70 i 2.7Slg. eo 12.05 12.90 12.05 ia.00 

ANDROSTBRONE & E TiOCHOIANOLQHE 
Mwndanca LGCMODCJtan O'^ (434.00 to 435.00): "B8R23"D 

60000 
4Q0OO 



nmo-> 10.60 10.70 r 7o!ao' '10.90 11.00 11.10 



Sundance [_GCMS_AOCllon 435.30 (43S.00~fo 438.00): 8BR23.D 
30000 ■! 




nme~>11J0 12.00 12.50 13.00 13.50 14.00 
Uwndance LGCMS_ADCJIon 522 JO (522.00 to 523.00): 88B23.0 



50000 



ri(T) 8 - > 11.60 12.0 





Msundanca D5CMS_AOCJton 241.10 (240.80 to 241.60): BBR23.D 
LGCMSJ\OC]lon 348.30 (346.00 #347.00): 8BR23X) 

I 



20000 



10000 



ANDROSTE RONE, Mono-TM3 

^EDnaance LGCMSj\DqiOO 272.20 (271.90 fa 272.90): 88R23.0 

40000 
30000 
20000 
10000 



rinw7->. 



11.00 11.10 il.20 11.30 



11.30 1140 




CORTISO L METAB VIT AMI N E METAB 

^bund3ncaLGCM's_ADqion402,3Bl(Hindance'LGCMS_ADC]lon ^22.! 



J).2_5_^/ [ j£? 

nme-f 9 .00 9.1 9.20 9.30 0,40 &60 8.60 9.7 9.60 BJ90 |Tifflft-> it 
[44]RGyXd5]Bt:ic> 



20000 



10000 




50000 



fine-* 8.60 



9.00 




Abundance L.GCMSjNOCJtori 438.30 (438J00 to 439.00): 88R23.D 
LGCMSjWJCjan 439.30 (439.00 to 440.00): 88R23.D 
1000 * \ . 




Abundance LGCMS_ADC]f6n 560.00 (559.70 to 566:70): 88R23.0 



O't T-! . . ..! ■■ . . 

nma-> 10.60 10 .70 10.80 10.90 11.0 11.10 



600 



400 




. 16.91 J j 

l^-^T" • Mm n i i . -n i i. . , . f 



[Ime^ 1 6.65 18.80 18.95 19 .00 19.05 19.10 10 .15 19-20 ia25 
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PAUL ZIFFREN OLYMPIC ANALYTICAL LABORATORY 

UCLA SCHOOL OF MEDICINE /$Dlff50 



•>■» Analysis Report <« 



Sample Name : 94T 

Miscellaneous: WU:A 2.5 mL NH4I 

Analysis Time; 6 Aug 2006 6:51 am 

Method Pile t ANABO04 



Compound 

I.S. TRIDEUTERATED T. --435 
ANDROSTERONE- - 43 4 
ETIOCHOLANOLONE— 434 
Mono-Androsterone- -272 
TESTOSTERONE--432 
EPITESTOSTERONE- -432 
DHTaDIHYDROTESTOSTERONE— 434 
5a-Androstan-3a, 17B-diol — 241 
5B-Androstan-3a, 17B-diol — 241 
ll-OB>ANDROST- -522 
11-OH-ETIOCHO— 522 
DHEA— 432 

VIT E METABOLITE- -422 
CORTISOL METAB —462 



* Height shown is.d3T - 1% dO-T Peakheight. 
» QC TIME RANGE POUND « 



Data File: 94T03.D 

Equipment # : MSDA11 
ALS Bottle # j 80 



RT 


RRT 


Peak Height 


13.397 


1.000 


34468 * 


10.692 


0.798 


103584 


10.898 


0.813 


245760 


9.271 


0.692 


221 


13.440 


1.003 


7620 


12.582 


0.939 


4947 


12.788 


0.955 


238 


11.055 


6.825 


3079 


11.190 


0.835 


27391 


13.804 


1.030 


37896 


14.040 


1.048 


9080 


12 . 042 


0.899 


4206 


9.142 


0.682 


33233 


17.510 


1.307 


6772 



Cone. 

(ng/mL) 
<40.0> 
532.4 

1284.4 

8.3 
5.7 
1.0 
7.1 

8B.5 
186.6 

46.5 



TEST-EPIT 
SIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8572 
3.9100-4.1100 4.1130 
4.1600-4.3600 4.2544 



» RATIOS (CUT OFF VALUE) AND QUANTITATION 



<< 



TESTOSTERONE / 
ANDROSTERONE / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a f 17B-.DIOL / 
5a-A-3a,17B-DIOL / 
D4-Andro-gluc / 
DO-Testosterone / 



EPITESTOSTERONE (4) 1.54 

ETIOCHOLANOLONE (3) 0.4 

OH-ETIOCHOLANOLONE 4.2 

EPITESTOSTERONE 20.9 

DI -ANDROSTERONE (5) 0.2 J 

EPITESTOSTERONE (1.8) 0.2 

EPITESTOSTERONE (10) 1.2 

5b-A-3a,17B-DIOL(3) 0.1 
D5-Etio (0.7 - 1.2) *** 2.9 

D3 -Testosterone 0.2 
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Analysis Report for Data File = 94T03.D Graphics Page 

IS / T & E / OHA & OHE 



Ainmdanco LGCMS_ADC]lon 405.30 (405.00 to 406.00); 94T03.O 
15ol /\ | 




nma-> 12£5 12.60 12.65 12.70 12.75 12.60 12.85 12.90 12.95 13.00 



Thm-> 12J5 12160 12^65 1270 12.75 12.80 12.8S 12.90 1Z 95 ilMJO 
Uwndanca LGCMS_ADC]ion 143.20 (142.90 to 143.90): 94f 03.D 



_GCMS_^Dqioo 434.30 (434,00 10 435.00); 94T03.D 
1 





Abundance 
30000 



10000 



(J3CMS_ADC)lon 43&30 (435.00 to 436.00): WTOSID 




nma-> 12.00 12.60 13.00 13.50 14.00 

<\bUndan<» LGCfcKT/SOCJIori 43230(432.00 to 433.00): 94T03.D 



nwo-> 




Abundance LGCMSjKDCJIon 52230 (522.00 to 523.00): 94T03.D 



r»mo -> 125512.60 12.65 12.70 12.75 12.80 12.8 512.9012.9513.00 nme-> 



10000 
6000 

oJb-i 



-.A^L ^,.. /Ii i /Ka i 




12,00 12.50 13.00 13,50 




ANDROS TERONE & ETIQCHOLA NOLON E 
«ibwdance (_GCMSJU3C]lon 434.30 (434.00 to 435.00): 94T03.D 




Abundance 



n me^> 10.40 10,50 10.6 10, 70 10.80 10,90 41.00 



ANDROSTERONE, Mon o-TMS 

L6CM3_AbC]'on 272^0 (271.90 to 272.90): 94T03.D ' 



LGCMSJVDqion 241.10 (240.80 to 241.80): 94T03.D 
LGCMSJVDCJIon 34S.30 (346.00 to J&47.00): 94T03.D 




30000 

20000 

10000 





9.12 
nfri- 



9.27 

' TT T 




OORTIflOI i ME TA B VITAM IN E METAB 

*burctaeeLGCMSJU>CJI&n 46Z3abundanceLGCMS_ADC1lpn 422.3 



9.66 9.76 



f=^7 



|. «i i|r i - T r «n[ r ...i T ...,ni,,| 
\f]tna-> 9.10 9.20 9.30 9.40 9.50 9.60 9. 70 9. 80 9.90 

[d4 ]Ag/[d5'yEtip :. '• ....-; ,■-■' ■■■ - 

Ujundimw LGCMS_ADClton 438,30 (438.00 to 439.00): 94T03X> 
. J l):94T03.D 



2000 



ft 



17 JO 



30000 



10000 



ravus — =■- a.so 



9.00 



^J 



1500 
1000 
500 



LGCMSJ\DC]lon 439.30 (439.00 to < 
I 



nme-> 10.40 




10.90 11.00 



Abundance "LGCMS_AOCJton 660.00 (559.70 to 68070): 94T03.D 
1000-I 




18.90 13. 89 19.00 19.05 19.1 19.15 19.20 19.25 
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PAUL ZIFPREN OLYMPIC ANALYTICAL LABORATORY 
UCLA SCHOOL OF MEDICINE 



»> Analysis Report <« 






Sample Name i 9S6 

Miscellaneous: WU:A 2.5 mL NH4I 

Analysis Time; 1 Sep 20 06 8:51 pm 

Method File : ANABO04 



Compound 

I.S. TRIDEUTERATED T.--435 
ANDROSTERONE- -434 
ETIOCHOLANOLONE* - 4 3 4 
Mouo-Androsterone- -2 72 
TESTOSTERONE— 432 
EPITESTOSTERONE- - 432 
pHT»DIHYDROTESTOSTERONE~ -434 
5a-Androstan-3a, 17B-diol--241 
5B-Androstan-3a, 17B-diol — 241 
11-OH-ANDROST— 522 
11-OH-ETIOCHO— 522 
DHEA-^432 

VIT E METABOLITE- -4 22 
CORTISOL METAB --462 



* Height shown is d3T - 1% dO-T Peakheight. 
» QC TIME RANGE FOUND «: 



Data File: 9S604.D 

Equipment # : MSDAB 
ALS Bottle # : 20 



RT 


RRT 


Peak Height | Cone. 








1 (ng/mL) 


13,527 


1.000 


24875 * 


<40.0> 


10.854 


0.802 


523072 


5444.5 


11.121 


0.822 


760192 


10163.0 


9.226 


0.682 


6556 




13.570 


1.003 


43683 


73.2 


12.704 


0.939 


46659 


83.4 


12.912 


0.955 


1683 


8.2 


11.204 


0.828 


28173 


271.3 


11.348 


0.839 


149694 


870.8 


13.960 


1.032 


238976 


1291.2 


14.199 


1.050 


91064 


70,3.6 


12.184 


0.901 


18968 




9.251 


0.684 


168000 




17.490 


1.293 


28729 





TEST-EPIT 
EIS 462-D3T 
D3T-VIT E MET 



0.8250-0.9150 0.8663 
3.9100-4.1100 3.9634 
4.1600-4.3600 4.2763 



» RATIOS (CUT OFF VALUE) AND QUANTITATION « 



TESTOSTERONE / 
ANDROSTERONE . / 
OH-ANDROSTERONE / 
ANDROSTERONE / 
MONO-ANDROSTERONE/ 
DHT / 

5a-A-3a,17B-DIOL / 
5a-A-3a, 17B-DIOL / 
D4-Andro-gluc / 
DO -Testosterone / 



EPITESTOSTERONE (4) 0.94 

ETIOCHOLANOLONE (3) 0.7 

OH-ETIOCHOLANOLONE 2,6 

EPITESTOSTERONE 11.2 

DI -ANDROSTERONE (5) 1.3 \ 

EPITESTOSTERONE (1.8) 0.1 

EPITESTOSTERONE (10) 3.3 

5b-A-3a , 17B-DI0L (3 ) . 3 
D5-Etio (0.7 - 1.2) *** 2.2 

D3 -Testosterone 1 . 8 
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Analysis Report for Data File =■ 9S604.D Graphics Page 1 

IS / T & E / OBA & OHB 
"Vbundance L.GCMS_^OC]lon 439.30 (435.00 to 43&00): 9S6D4.b ' 



Sundance LGCMS^ADQJon 405.30 (405.00 to 406.00): 9S604.O 
600 



filmed 12.70 12.75 1Z80 12.65 12.90 12.0S 13X0 13.0S 13J10 13.16 






r(nw-> 11.50 12.00 12.50 13.00 13.60 



Abundance LGCMSJUJCJIori 432.30 (432-0O"lo 433.00): 9S604.D 



'» ■■ i | ■ »•» it 1 1 ■ i| | t tf[ U.\ 1 1 i r i i ll Ji i | ■ 1 1 . | ■ ■ i . t ■ r , ~1~ ,i 

rnne-> 12.7012.7B 12.80 12.65 12.90 12.9 5 13.00 13. 0S 13.10 13.1 5 



UwndancS L.GCMS AOCJIon 143.20 (142J& to" 143.90): 9S604.0 
60000-I ^ . 




10000 



* ■ :_ i ■ . '■' • i • • ■ ' i ' ■ ■ ■ i' ■ ■ ■ ■ i " ' 



14.00 



<*jkA 




rima-> 11.50 12.00 12J50 laiOO 13.60 14.00 
Abundance LGCMSJVOCJlOri 52£30 (522.00 to 523.00): 9SB04.P 



/' 

■ ,,.,^ ,JM 

12^0 13.00 13.5 14.00 



ANDR QSTEROHE & ETI OCHOLANOLON E 

SBEtoanoa UXMSJOSitan 434.30 (434.00 to 435JB0): 9S604.D 




rime-* 10.80 10.70 10. 00 10.SD 11.00 11.1 1.1.20 
AITOKOSTBRONE, Monp-TMS 



Sundance LGCMSJVDCJIan 241110 (240.80 to 244.80); 9S604.D 
LPCMSJVbCllon 346.30 (346.00A 347.00).- 9S604.O 

I, 

100000 



50000 




■ f; i" i "i"i"i > * 



MjumtellCO £.GCMSJ\DC]l0n 272.20 (271.90 to 272.90): 9S604.D 
150000 

100000 

60000 



923 




nme -> 11.00 __ 

Corti s ol metab vitam in e meta b 

WundanoeLGCMSJ\DC]lon 462.3|M>un<fanc8LGCM3JK>Cllbn 422.3 



\ 1 1 1 1 1.| . 1 1 n i . i • ■ '! i ■ i -T ■ i i 1 1 1 1 1 ■ | ■ < T - ■ | ■ ■- » 1 7 1 ■ ■ 1 1 ■ i n 
nme-> 9 .00 9.10 9.20 9. 30 a40 9.50 8.6 9.70 9.80 9 .90 |TliriB-> 



10000 



■rW-n— 



17.SQ 



Mwndanca L.6CMS_APC]lon 438.30 (438450 fc> *39.00): OS604.D 
LGCMSJU)C]lon 439.30 (439.00 (o 440*0): 9S604.D 




SBSr? 



kbundanM LGCMS_ADC]lon 560.00 (559j70to 560.70): 9S604.D 
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Travis Tygart 



From: Don Catlin [dcatlin@ucla.edu] 
Sent: Monday, January 08, 2007 6:08 PM 
To: ' Richard Young; Travis Tygart 
Subject: interesting data 

These data are from a study that I have been working on for the last few years. Testosterone was 
infused at (baseline), 7, 14, or 28 mg/2 sq m of BSA/24 hours. Urines were collected at the intervals 
shown on the graph.- 

Delta delta relative to the pregnanediol is plotted for the 5a and 5b diols in black and white diamonds, 
respectively. The difference between the delta deltas for these 2 compounds is plotted using the dashed 
line. The bold line at approximately -4 corresponds to the difference seen in a US ADA cycling case. 

For this particular subject it is apparent that between hours 100 and 120 which corresponds to the time 
period after infusion ceased the data approach those seen in the US AD A case where delta deltas for the 
5a and 5b diols were -6.1 and -2.2, respectively. 

Dhc 



1/9/2007 
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j. deCEAURRIZ 

Directeurdu D£partement;des Analyses 
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art 



USADA 

fflJt: qa&.719;785.200l 



Nombre de pages y compris < }tfe"-d : 2 



Dear Travis Tygart, i 



Please, find here a [new proposal from our 
n° 995462 B, n° 994203 B, h« 994277 B, rj» 
n 6 994171 B, from Tour de France 2006 arid 
samites from USADA n° 4971Q4 B « UCLA 
February 2007 



9!SCG# 



laW&lory for the IRMS analyst of samples 
39.4276 B, n° 994075 
ifiMS analysis 6f the 
and n° 1501850 B 



The B analysis may be performed from February 
program was attached to this fax tetter. 



5 to February 23, 200}. A more detailed 



B f n 
two 



Yours Sincerely, 




994080 B, 
additional B 



j= UCLA94T03 In 



-•r 5 

. ■ \ 

1 
•:-f 



USADA 1135 



cxpeu. 



fir Laserjet, oiuu: 



a«4t>404&4&4S4t)4bj 25-Jan-07 11:45; 



Page 2/2 




USADA1136 



Exp6d. : HP LaserJet 31 00; 



\) 54545454545454S45; 1-F6V-Q" >9:00; Page 1/1 



fiiparteroefltdes Analyses 
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3. de CEAURRIZ 

Pfrecteur du bepartement-des Analyses 

T0 : 433 (0) 1.46.60.2A.69 
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0-taaII : Analyses@afld.fr • 



aefliioatflkfl : 



Travis T.TYsart 
firaairtinic : 



USADA 

ESX : OOA.719.78S.2001 



Nombre de pages y comprls celle-d : 2 






-:i 






Dear Travis Tygart, 



I confirm the receipt of your request to temporarily postpone testing previously scheduled 
to commence February 5, 2007. 

We are waiting yourideclslon before rescheduling the testing. 



Yours Sincerely* 
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TAB 47 



U.S. Anti-Doping Agency 

Integrity. Health. Sport, 



VIA OVERNIGHT MAIL and VIA E-MAIL and VIA FACSIMILE 



Board of Directors 

Ralph W. Hole, MD 
Choir 

RichoriW. Cohen, MD 
Vks Chair 

■Barry Axebod 
Treasurer 

) 
Kate Hendrkkson Borg GHMM 
Secretary 

Evelyn Ashfbrd 

Lawrence Rmwn, Jfc, MD, MPH 
Jean Fouraoy, MD, PhD, MPH 
Andrew Mecca, Or PH. MPH 
Annette Sabneen, DPhH 



July 27, 2006 

Mr. Floyd A. Landis 
23356 Bishop Road 
Murrieta, CA 92542 

RE: UCI File No. 29/06 

Tour de France, July 20, 2006 
Sample #995474 



Michael P. Rutherford, Esq. 
1435 Stuart Street 
Denver, CO 80204 



Dear Mr. Landis: 

Your urine sample collected at the Tour de France on July 20, 2006, was sent 
to the WADA accredited laboratory at Chatenay-Malabry, France, ("the 
Laboratory") for analysis. The Laboratory has reported that your A sample 
contains an elevated testosterone/epitestosterone (T/B) ratio at a prohibited 
level of greater than 4:1. Additionally, the laboratory performed a Carbon 
Isotope Ratio (CIR) analysis on your sample and reported the result positive 
for exogenous testosterone or its precursors. The World Anti-Doping 
Agency's Prohibited List, adopted by both the USADA Protocol for Olympic 
Movement Testing ("Protocol") and the Union Cycliste Internationale 
("UCI") Anti-Doping Rules, lists testosterone and its precursors as prohibited 
substances in the class of anabolic androgenic steroids. 

I have enclosed the July 26, 2006, letter from UCI and the-documents 
attached to that letter, including the Laboratory's report, referring your case. 
On July 26, 2006, USA Cycling forwarded me UCI documents to USADA 
and in accordance with the rules requested that USADA handle the 
adjudication of this matter. I have also enclosed a copy of this 
correspondence from USA Cycling to USADA and USADA's response of 
today to USA Cycling formally accepting the handling of your case. 

As referenced in the UCI letter dated July 26, 2006, in accordance with UCI 
rules you must immediately request without delay, the B sample analysis or 
the B sample analysis will be deemed waived and the laboratory results 
conclusively established. Jn accordance With UCI rule 194, the request for 
the analysis of the B sample must be made no more than five (5) working 
days from July 26, 2006, the date of the UCI letter. Please inform me 
immediately in writing by fax at 719-785-2028 if you elect to have the B 
opening and analysis performed and we will notify the Laboratory and UCI 
of your request and attempt to schedule the date for the B analysis. You also 

United States Anti-Doping Agency 

1 330 Quail Lake Loop, Suite 260. Colorado Springs, CO 80906 m Tel: 7 / 9.785.2000 a Fax 7 1 9.7 85.200 1 

usada@usantidoping.org a www.usantidopingx>rg 
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have the right to attend the B sample opening and analysis if requested 
(which may take many hours, over multiple days). 

Further, if you choose not to request the B sample analysis, US ADA will 
forward your case immediately to a panel of the independent US AD A Anti- 
Doping Review Board, as set forth in the USADA Protocol, for its 
consideration. Under the USADA Protocol and the UCI Anti-Doping Rules, 
the finding of a prohibited substance or method in an athlete's sample 
constitutes a doping violation. If it is ultimately determined that this is your 
first doping violation, a sanction may be imposed that will include 
disqualification of your competitive results achieved on and subsequent to 
July 20, 2006, the day your sample was collected, and up to a two year period 
of ineligibility. 

Additionally, you have the right, at this time, to accept a "provisional 
suspension." By accepting a "provisional suspension," you will be 
immediately suspended from competing in all competitions under the 
jurisdiction of UCI, USA Cycling, and the United States Olympic Committee 
("USOC"), or any of these entities' clubs, member associations or affiliates, 
until your case is deemed not to be a doping offense, you accept a sanction, 
you fail to contest this matter, or a bearing has been held in this matter. If 
you choose to accept this "provisional suspension," the time served under the 
"provisional suspension" will be deducted from any period of ineligibility 
that you might receive beginning on the date you accept the "provisional 
suspension" and notify USADA of such acceptance. If you do not to execute 
and return this "provisional suspension," any period of ineligibility you might 
receive will begin on the date of your acceptance of the sanction or on the 
date of the arbitration hearing panel's decision. 

If you execute and return the "provisional suspension," USADA will give 
notice to the USOC, UCI, and USA Cycling of your acceptance of the 
"provisional suspension." Your decision to accept this "provisional 
suspension" is purely optional. You do not have to accept this "provisional 
suspension" in order to proceed with your case. If you are willing to accept 
a "provisional suspension," please inform us in writing immediately, by 
executing and returning the attached USADA Acceptance of Provisional 
Suspension Form* 

If you intend to compete in any protected competitions, USADA has the 
right under its Protocol, Section 13, to expedite this matter to final 
resolution prior to the protected competition. 
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Also of importance, you are still subject to testing pending the outcome 
of this matter. 

US ADA wiU not publicly disclose or comment on the specifics of your test 
results until your case has been resolved. By copy of this letter, USADA is 
notifying USA Cycling and the USOC of your test results and requests that 
these organizations not comment publicly concerning this information until 
disclosed as provided in the USADA Protocol. 

Enclosed for your reference are copies of the USADA Protocol, UCI Anti- 
Doping Rules and the World Anti-Doping Code, which set forth the 
administrative procedures followed for positive and elevated tests and other 
alleged anti-doping rule violations. You may also wish to contact John 
Ruger, the USOC Athlete Ombudsman who is completely independent of 
USADA, or your own personal attorney, for assistance or further information. 
Mr. Ruger may be reached at One Olympic Plaza, Colorado Springs, CO, 
80909, by telephone at (888)-ATHLETE, by fax at (303) 444-6626 or by e- 
mail at John.Ruger@usoc.org. or at www.888athlete. org. 




jnda M. Barnes ' 

Testing Results Manager 

cc: Sean Petty, USA Cycling (w/o ends.) 

Gary Johansen, USOC Deputy General Counsel 

Jim Scherr, USOC Chief Executive Officer 

Christain Varin, UCI Anti-Doping Services (w/o encls.) 

Enclosures: Correspondence from UCI to USA Cycling including: 
Doping Control Form 
Laboratory Report of Analysis 

Correspondence from USA Cycling to USADA 

Correspondence from USADA to USA Cycling 

UCI Anti-Doping Rules 

World Ahti-Doping Code 

WADA List of Prohibited Substances 

USADA Protocol 

USOC Anti-Doping Policies 
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UNITED STATES ANTI-DOPING AGENCY 
ACCEPTANCE OF PROVISIONAL SUSPENSION 

L, Floyd A. Landis, accept a "provisional suspension" as a result of the finding of a 
testosterone/epitestosterone ("T/E") ratio greater than 4:1 and a positive Carbon Isotope Ratio ("CIR'O 
analysis in my urine Sample #995474, collected at the Tour de France on July 20, 2006. 

. . ,. I understand and accept that I will not be able to compete in any competitions under the 
jurisdiction of die Union Cycliste Internationale ("UCI"), USA Cycling, or the United States Olympic 
Committee ( TJSOC or any of these entities' clubs, member associations or affiliates while serving this 
/provisional suspension." 

. I understand that the period of the "provisional suspension/' beginning on the date I accept this 

^provisional suspension" and notify USADA of such, will be deducted from any period of ineligibility that 
I might receive in my case. 

I understand and accept that USADA will notify UCI, USA Cycling, andtheUSOCof my 
acceptance of the "provisional suspension." 

I understand and accept that.my acceptance of the "provisional suspension" is purely voluntary and 
optional. I understand and accept that I am entitled to proceed with my case, to a hearing if necessary, 
regardless of whether I accept this "provisional suspension." 

I understand and accept that I may serve this "provisional suspension" and it may ultimately be 
determined that no doping offense has occurred by the Panel of the USADA Anti-Doping Review Board 
or through a hearing. 

I understand and accept that I am still subject to testing pending the outcome of this matter. 

Signature of Floyd A. Landis Bate 

Printed Name of Floyd A. Landis 
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Summary by USADA 

Of Laboratory Documents 

For Sample #995474 



Sport: 



Sample Collection Date: 



Type of Collection: 



WADA Accredited Laboratory: 



Substance: 



Level of Substance: 



Cycling 



July 20, 2006 



Out of Competition 



University of California at Los 
Angeles 



T/E ratio greater than 4: 1 
CIR Positive 



T/E ratio approximately 1 1.4: 1 



This summary is based on the laboratory documents provided and is not 

intended to replace, substitute or in anyway supersede the laboratory 

documents. This summary is only for general reference purposes. 
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VIA OVERNIGHT MATT, 

August 30, 2006 

Mr. Floyd Landis 
c/o Howard L. Jacobs 
5210 Lewis Road 
Suite 5 
Agoura Hills, CA 91301 

Re: UCI File No. 29/06 

Tour de France, July 20, 2006 
Sample #995474 

Dear Mr. Landis: 

On August 3, 2006, the WADA accredited laboratory at Chatenay-Malabry 
France ("the Laboratory") analyzed the B sample from your urine specimen 
#995474 provided at the Tour de France on July 20, 2006. The Laboratory 
reported that the B sample analysis confirmed the finding of an elevated 
testosterone/epitestosterone (T/E) ratio at a prohibited level of greater than 4:1. 
Additionally, the Laboratory performed a Carbon Isotope Ratio ("CIR") 
analysis on your sample and reported the result positive for exogenous 
testosterone or its precursors. The World Anti-Doping Agency ("WADA") 
Prohibited List, adopted by both the USADA Protocol for Olympic Movement 
Testing ("Protocol") and the Union Cycliste Internationale ("UCI") Anti- 
Doping Rules, lists testosterone and its precursors as prohibited substances in 
the class of anabolic androgenic steroids. 

We have enclosed for your consideration the following: 



a. 

b. 
c. 
d. 



Correspondence from USADA to you, dated July 27, 2006, containing- 
" Cover letter. 

Acceptance of Provisional Suspension Form. 
Summary of Laboratory Documents. 

Correspondence from USA Cycling to USADA dated July 26, 
2006, containing: 
i. Cover Letter. 

ii. Correspondence from UCI dated July 26, 2006. 

iii. Doping Control Official Form. 

iv. The Laboratory Report of Analysis. 
UCI Anti-Doping Rules. 
World Anti-Doping Code. 
The 2006 Prohibited List. 
USADA Protocol for Olympic Movement Testing. 



United States Anti-Doping Agency 
1330 Quail Lake Loop, Suite 260, Colorado Springs, CO 80906 m Tel: 719.785.2000 

ping.org ■ www.usantidoping.org 



Fax: 7 1 9.785.200 1 
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2. The Laboratory A documentation package (Bates Labeled USADA 
0001 to 0223). 

3. The Laboratory B documentation package (Bates Labeled USADA 
0224 to 0370). 

4. Correspondence from USADA to the Review Board dated August 30, 
2006. > ■ 



At this time, your case is being forwarded to a Panel of the independent Anri- 
Doping Review Board ("Review Board") for its consideration and 
recommendation as to whether there is sufficient evidence of doping to 
proceed to a hearing. Pursuant to the USADA Protocol, which has been 
provided to you, you have the right to make written submittals to the Review 
Board for its consideration. Any written submittals must be received by 
USADA for transmittal to the Review Board by September 11, 2006. 

The documents submitted by USADA to the Review Board will have your 
name redacted. USADA will not redact any documents you submit to the 
Review Board. 

Under the applicable rules, doping is strictly forbidden and the finding of a 
prohibited substance or method in an athlete's body constitutes a doping 
violation. If it is ultimately determined that a doping violation has occurred, a 
sanction may be imposed that could result in a two year period of ineligibility 
and disqualification of any competitive results achieved by you on or 
subsequent to July 20, 2006, the date your sample was collected. If this case 
proceeds, USADA will recommend a sanction under the UCI Anti-Doping 
Rules and the USADA Protocol, both of which adopt the WADA Code. In this 
event, if you choose to contest the sanction recommended by USADA, you 
will have the right to request a hearing. If a hearing is held in the regular 
course, you should anticipate a hearing date before January 1 , 2007. 

Also of importance, you are still subject to testing pending the outcome of 
this matter. 

Additionally, you have the right, at this time, to accept a "provisional 
suspension." By accepting a "provisional suspension," you will be 
■immediately suspended from competing in all competitions under the 
jurisdiction of UCI, USA Cycling, and the United States Olympic Committee 
("USOC"), or any of these entities' clubs, member associations or affiliates, 
until your case is deemed not to.be a doping offense, you accept a sanction, 
you fail to contest this matter, or a hearing has been held in this matter. If you 
choose to accept this "provisional suspension," the time served under the 
"provisional suspension" will be deducted from any period of ineligibility that 
you might receive beginning on the date you accept the "provisional 
suspension" and notify USADA of such acceptance. If you do not to execute 
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and return this "provisional suspension," any period of ineligibility you might 
receive will begin on the date of your acceptance of the sanction or on the date 
of the arbitration hearing panel's decision. 

If you execute and return the "provisional suspension," US ADA will give 
notice to the USOC, UCI, and USA Cycling of your acceptance of the 
"provisional suspension." Your decision to accept this "provisional 
suspension" is purely optional. You do not have to accept this "provisional 
suspension" in order to proceed with your case. If you are willing to accept a 
"provisional suspension," please inform us in writing immediately, by 
executing and returning the attached US ADA Acceptance of Provisional 
Suspension Form. 



If you have any questions or need additional information, please feel free to 
contact me or Travis T. Tygart, USADA's General Counsel. You may also 
wish to contact your own personal attorney or Mr. John Ruger, the USOC 
Athlete Ombudsman, who is completely independent of US ADA, for 
assistance. Mr. Ruger may be reached at One Olympic Plaza, Colorado 
Springs, CO, 80909, by telephone at (888)-ATHLETE, by fax at (303) 444- 
6626 or by e-mail atjohn.ruger@usoc.org or at www.888athlete.org. 

US ADA will not publicly disclose or comment on the specifics of your test 
results until your case has been resolved. By copy of this letter, US ADA is 
notifying USA Cycling and the USOC of your test results and requests that 
these organizations not comment publicly concerning this information until 
disclosed as provided in the USADA Protocol. 

Sincerely, 

Linda M. Barnes 
Testing Results Manager 

cc: Sean Petty, USA Cycling (w/o ends.) 
Jeff Gewirtz, USOC General Counsel 
Gary Johansen, USOC Deputy General Counsel 
Jim Scherr, USOC Chief Executive Officer 
Delphine Lautenschlager, UCI Anti-Doping Services (w/o ends.) 
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UNITED STATES ANTI-DOPING AGENCY 
ACCEPTANCE OF PROVISIONAL SUSPENSION 

I, Floyd A. Landis, accept a "provisional suspension " as a result of the finding of a 
testosterone/epitestosterone ("T/E") ratio greater than 4:1 and a positive Carbon Isotope Ratio ("CIR") 
analysis in my urine Sample #995474, collected at the Tour, de France on July 20, 2006. 

I understand and accept that I will not be able to compete in any competitions under the 
jurisdiction of the Union Cycliste Internationale ("UCI"), USA Cycling, or the United States Olympic 
Committee ("USOC") or any of these entities' clubs, member associations or affiliates while serving this 
"provisional suspension." 

I understand that the period of the "provisional suspension," beginning on the date I accept this 
"provisional suspension" and notify USADA of such, will be deducted from any period of ineligibility that 
I might receive in my case. 

I understand and accept that USADA will notify UCI, USA Cycling, and the USOC of my 
acceptance of the "provisional suspension." 

I understand and accept that my acceptance of the "provisional suspension" is purely voluntary and 
optional. I understand and accept that I am entitled to proceed with my case, to a hearing if necessary 
■regardless of whether I accept this "provisional suspension." ' 

I understand and accept that I may serve this "provisional suspension" and it may ultimately be 
determined that no doping offense has occurred by the Panel of the USADA Anti-Doping Review Board 
or through a hearing. 

I understand and accept that I am still subject to testing pending the outcome of this matter. 



Signature of Floyd A. Landis Date 



Printed Name of Floyd A Landis 
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VIA OVERNIGHT MATT, 

September 19, 2006 

Mr. Floyd Landis 
c/o Howard L. Jacobs 
5210 Lewis Road 
Suite 5 
Agoura Hills, CA 91301 

Re: UCI File No. 29/06 

Tour de France, July 20, 2006 
Sample #995474 



O 



Dear Mr. Landis: 

TheP-anel of flie United States Anti-Doping Agency ("USADA") Anti-Doping 
Review Board ("Review Board") met concerning your positive sample 
#995474 provided on July 20, 2006, at the Tour de France. The Review Board 
determined there was sufficient evidence of a doping violation and 
recommended that the adjudication process proceed as set forth pursuant to the 
USADA Protocol for Olympic Movement Testing ('Trotocol") and the Union 
Cycliste Internationale ("UCI") Anti-Doping Rules, bom of which adopt the 
World Anti-Doping Agency ("WADA") Code. A copy of the Panel's 
recommendation is enclosed. 

Therefore, at this time, reserving all rights to amend this charge, USADA 
charges you with a doping violation for testing positive for exogenous 
testosterone or its precursors as conclusively established by Carbon Isotope 
Ratio. ("OR") analysis and forther corroborated by an elevated testosterone to 
epitestosterone ("T/B") ratio in this sample, which could only be compatible 
with exogenous admmistration. Under me USADA Protocol and the UCI 
Anti-Doping Rules, both of which incorporate the WADA Code, doping is 
strictly forbidden and is an offense. 

USADA applies the sanctions found in the applicable rules and United States 
Olympic Committee ("USOC") Anti-Doping Policies. Pursuant to the 
USADA Protocol, the UCI Anti-Doping Rules, and the USOC Anti-Doping 
Policies, all of which have previously been provided to you, yon are subject to 
the following sanction for a first doping violation: 

• A two (2) year period of ineligibiKty as described by the WADA Code, 
beginning on the day you accept mis sanction, fail to contest this 
sanction, or the date of the hearing decision in this matter; and, 

Untied States Anti-Doping Agency 
1330 QydSlxikeLDop. Swte 260, Colorpdo Springs. CO 80906 « Teb 719.7852000 ■ Fax 719.7852001 

www.usantkbplrig.org 
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• Disqualification of all competitive results obtained on or subsequent to 
July 20, 2006, the date your sample was collected, including forfeiture 
of any medals, points and prizes; and, 

* Ineligibility for a period of two (2) years beginning on the day you 
accept this sanction, fail to contest this sanction or the date of the 
hearing decision in this matter, from participating or coaching in U.S. 
Olympic, Pan American Games or Paralympic Games Trials, being a 
member of any U.S. Olympic, Pan American Games or Paralympic 
Team and having access to the training facilities of the USOC Training 
Centers or other programs and activities of the USOC including, but 
not limited to benefits, grants, awards or employment as set forth in 
Section 6 of the USOC Anti-Doping Policies and further defined by 
Annex C therein. 

As required in every doping case under the USADA Protocol, your doping 
violation and the resulting sanction will be publicly announced. 

If you are willing to accept this sanction, please inform us in writing by 
September 29, 2005. by executing and returning the attached USADA 
Acceptance of Sanction Form. Please return it by fax to 719-785-2028. 

If you choose to contest the sanction proposed by USADA, yon have the right 
to request a hearing. As described in the USADA Protocol, you must inform 
us in writing by September 29, 2006. if you elect to proceed to a hearing 
before the American Arbitration Association ("AAA") arbitrators) selected 
from a pool of the North American Court of Arbitration for Sport ("CAS") 
Arbitrators as described in 1 0(a) and 10(b) of the Protocol. I have enclosed a 
copy of the Protocol for your reference. If you fail to notify USADA in 
writing of your intention to contest this sanction before September 29, 2006, 
or have not requested a five day extension as described in 10(a) of the 
Protocol, the sanction will go into effect on that date and USADA will make a 
public a nnouncement concerning your doping violation and its consequences . 

Also of importance, you are still subject to testing pending the outcome of 
this matter. 

Additionally, you have the right, at this time , to accept a provisional 
suspension." By accepting a "provisional suspension," you will be 
htunediately suspended from competing in all competitions under the 
jurisdiction of UCI, USA Cycling, and the United States Olympic Committee 
("USOC"), or any of these entities' clubs, member associations or affiliates, 
until your case is deemed not to be a doping offense, you accept a sanction, 
you fail to contest this matter, or a hearing has been held in this matter. If you 
choose to accept this "provisional suspension," the time served under the 
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provisional suspension" will be deducted from any period of ineligibility liiat 
you might receive beginning on t he date von acrap t fhe "provisional 
suspension" and notify USADA of such acceptance, if yon do not execute and 
return this "provisional suspension," any period of ineligibility you might 
receive will begin on the date of your acceptance of the sanction or on the date 
of the arbitration hearing panel's decision. 

If you execute and return the "provisional suspension," USADA will give 
notice to the USOC, UCI, and USA Cycling of your acceptance of the 

provisional suspension." Your decision to accept this "provisional 
suspension" is purely optional. You do not have to accept this "provisional 
suspension" m order to proceed with your case. If you are willing to accept a 

provisional suspension," please inform us in writing immediately, by 
executing and returning the attached USADA Acceptance of Provisional 
Suspension Form. '. 

If you have any questions or need additional information, please feel free to 
contact me. As advised in previous correspondence concerning this matter 
you may also contact John -Roger, the USOC Athlete Ombudsman who is 
-^ completely independent of USADA, at One Olympic Plaza, Colorado Springs, 

! , CO, 80909, by telephone at (888)-ATHLBTE, by fax at (303) 444-6626 or by 

e-maiIatwww.888athJete.org. 

USADA will not publicly disclose or comment on the specifics of your test 
results until your case has been resolved. By copy of this letter, USADA is 
notifymgthe UCI, WADA, USA Cycling and the USOC of your test results 
and requests that these organizations not comment publicly concerning this 
information until disclosed as provided in the USADA Protocol 



Sincerely, 



r 




Travis- TVT; 
General Counsel 



Sean Petty, USA Cycling 

Jeff Gewirtz, USOC General Counsel 

Gary Johansen, USOC Associate General Counsel 

Jim Scherr, USOC Chief Executive Officer 

Pome Anderson* WADA 

DelphineLautenschlager, UCI 
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UNITED STATES ANTI-DOPING AGENCY 
ACCEPTANCE OF PROVISIONAL SUSPENSION 

I, Floyd A- Landis, accept a provisional suspense" as a result of the finding of exogenous 
testosterone or its precursors as conclusively established by Carbon Isotope Ratio ("CIR") analysis and . 
ftrther corroborated by an elevated testosterone to epitestosterone ("T/E") ratio inmy urine Sample 
#995474, collected at the Tour de France on July 20, 2006. 

*,r;^i Md f I ^T d T a - nd ^P 1 & ?t I wifl not be able to compete in any competitions under the 
Sm£ r W)C» w ^^-^texnationaleCnjCra USA Cycling, or the United States Olympic 
' wKal ! s^enrion/' ^ ' member assodations or a* 511 ^ while serving this 

I understand that theperiod of Hie "provisional suspension," beeinning on the date I accent mis 
iSS 

acceptic?of^^^^ 

™ti™ J "™ dc " tel J d a , nd ***& ** ^ acceptance of the "provisional suspension" is purely voluntary and 
regardless of whether I accept this "provisional suspension." 

termiii^S 311 - aC °f * &at J ma y serve this "provisional suspension" and it may ultimately be 
or SShl^rSg Pmg * """^ by ■ ttB PaneI of me U ^ ADA Anti-Doping Review Board 

I understand and accept that I am still subject to testing pending the outcome of mis matter. 



Signature o/MqydA. Landis ~~' J0££" 



FrintedName of Floyd A. Landis 
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TO* "ED STATES ANTI-DOPING AGEP'T 
ACCEPTANCE OF SANCTION 

I, Floyd Landis, accept the following sanction as a result of my first doping offense arising from my urine 
Sample #995474 provided on July 20, 2006, at the Tour de France, which tested positive for the prohibited substance 
exogenous testosterone or its precursors as conclusively established by Carbon Isotope Ratio ("OR") analysis and 
further corroborated by an elevated testosterone to epitestosterone ("KB") ratio in my sample, which could only be 
compatible with exogenous administration. I acknowledge that I have violated applicable rules, including the USADA 
Protocol for Olympic Movement Testing ("Protocol") and the UCI Anti-Doping Rules, both of whichhave adopted the 
World Anti-Doping Code ("WADA Code"), and I accept the following: 

• A two (2) year period of ineligibility under Article 10 of the WADA Code beginning on the day I accept this 
sanction; and, 

• Pursuant to Article 10 of the WADA Code, disqualification of all competitive results obtained on or subsequent 
to July 20, 2006, the date my sample was collected, including forfeiture of any medals, points and prizes; and, 

• Ineligibility for a period of two (2) years beginning on the day I accept this sanction, from participating or 
coaching in U.S. Olympic, Pan American Games or Paralympic Games Trials, being a member of any U.S. 
Olympic, Pan American Games or Paralympic Team and having access to the tanning facilities of the USOC 
Training Centers or other programs and activities of the USOC including, but not limited to, grants, awards or 
employment as set forth in Section 6 of the USOC Anti-Doping Policies and further defined by Annex C 
therein; and, 

• Suspension of USOC benefits pursuant to Annex C of the USOC Anti-Doping Policies. 

I do not contest the above sanction determined by USADA under the UCI Anti-Doping Rules, since the 
^prohibited substance testosterone or its precursors were found in my urine sample and I have agreed to the violation. I 
Understand that USADA will communicate my acceptance to the UCI and USA Cycling who will impose this sanction, 
i voluntarily, knowingly, and intelligently waive any and all rights to contest the results of the UCLA Laboratory or the 
sanction determined by USADA. 

I also understand and accept that under the USADA Protocol, my doping violation and the resulting sanction 
will be publicly announced. 

I understand and accept that entities other that the USOC, UCI and USA Cycling will give effect to this sanction 
including, but not limited to, the National Collegiate Athletic Association and National Association of Intercollegiate 
Athletics, if applicable. I understand and accept that it is my obligation to investigate the effect of this sanction on me 
by other entities. 

Also, in accordance with the USADA Protocol and the USOC Anti-Doping Policies, in order to regain 
eHgmility, I must comply with all requirements of the UCI and the USADA Out of Competition testing program and 
the requirements of other applicable reinstatement testing rules during the period of my suspension, including the 
requirement to update USADA of my location so that I may be tested. I understand that if I retire and/or feil to comply 
with these requirements, additional time will be added to my period of ineligibility pursuant to Article 10.10 of me 
WADA Code, which is incorporated into the applicable rules noted above, In order to regain eligibility, I accept that I 
mast also comply with the requirements of the UCI Anti-Doping Rules, if any. 



Signature of Floyd Landis ■ Date 



C 



Printed Name of Floyd Landis 



USADA 1153 
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IsoPrime EA User Manual 

Code No 6666588 

Issue la 



Section 5 




User Interface 



^ 



lilicromass 



IsoPrime - EA User Manual 

Trap bake temperature 

Not used on IsoPrime. 

Maximum cooling time 

Not used on IsoPrime. 

Magnet Constant 



HT Settle Time 



General Mass Spectrometer equation used whenHTpeak jumping and is 
updated when the peak is identified. 



This is the time allowed after a HT peak jump for the system to settle 
prior to data being measured. 



Hall Probe Enabled 

This location stores whether the Hall Probe has been enabled. 

Use Mass Cal With Hall Probe 

This location stores whether the mass calibration used the Hall Probe. 

Reference bellows maximum 

Not used on IsoPrime. 

Sample bellows maximum 

Not used on IsoPrime. 

Amplifier Zero Channel 

The location of the main analyser Low 1 collector amplifier zero is stored. 

Amplifier Zero Channel 1 

The location of the main analyser Axial collector amplifier zero is stored. 

Amplifier Zero Channel 2 

The location of the main analyser High collector amplifier zero is stored. 

Amplifier Zero Channel 3 

The location of the main analyser Low .2 collector amplifier zero is stored. 

Amplifier Zero Channel 4 

Not used on IsoPrime 

Amplifier Zero Channel 5 

Not used on IsoPrime 

Amplifier Zero Channel 6 

Not used on IsoPrime 

Amplifier Zero Channel 7 

Not used on IsoPrime 

Amplifier Zero Channel 8 

Not used on IsoPrime. 
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Kemp, Stuart 

From: Kemp, Stuart 

Sent: Wednesday, July 12, 2006 9:03 AM 

To: 'Varin Christian - UCI' 

Cc: 'Querzola Pascale - UCI' 

-■ . Subject: RE: WADA OOC Testing 

Attachments: Landis Attempt.pdf 

Good day Christian, 

Regarding the atternpt on floyd Landis, the attempt made was not consistent with the whereabouts 
■2E32J2! P TV d H d w by the ath,ete and therefore not considered a possible missed test I have 
■■S?£?L? e mi ? CUt !I entat i u n f ° r your referenc e, as you will note the DCO made an attempt 
the day after Mr. Landis indicated he would be leaving home for the TdF. «««"ipi 

.Kind regards, 
Stuart 

Stuart KEMP 

Testing Manager 

Standards and Harmonization 

World Anti-Doping Agency , _J 

Agence Mondiale Antidopage 

"el: +1 514 904 8836 

.ax: +1 514 904 2266 

E-mail: stuart.kemp@wada-ama.org 

Web: http://www.wada-ama.nrg 



From: Varin Christian - lO [mailto:christian.varin@uci.ch] 

Sent: Wednesday, July 12, 2006 3:38 AM 

to: Kemp, Stuart 

Cc: Querzola Pascale - UQ 

Subject: RE: WADA OOC Testing 

importance: High 

Dear Stuart, 

I refer to your email sent last 7 th July 2006 

I didn&t find any inforrriation regarding an unsuccessful mission for Ffoyd Landis? 

Could you please email me the information? 

thank you for your help ion this matter! 

Yours sincerely/ 

Christian Varin 

Manager Antidopage /Antidoping Manager 

■>n Cycliste Internationale 

•1860Aigle 
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Tel: +41-24.468.58.11 
Fax : +41-24.468.58.12 
www.uci.ch 



IMPORTANT NOTICE 



This message contains confidential information and is intended only for the individual named herein If you are not 
the herein named addressee you should not disseminate, distribute copy or otherwise make use of this e-mail 
Please notify the sender immediately by e-mail if you have received, this e-mail by mistake, and delete this e-mail 
from your system. »«.■ 



From; Kemp, Stuart [mailto:Stuart.Kemp@wada-ama.org] 
Sent: vendredi, 7. juillet 2006 17:03 
To: Varin Christian - UQ 
Subject: WADAOOC Testing 

Good day Christian, 

Further to the two recent unsuccessful mission reports that I've faxed you this week, I wanted to 
advise you that an attempt was made to test Floyd Landis on June 26 th in Gerona. Unfortunately, 
the USADA whereabouts information used was not sufficient to successfully locate the athlete 
Should you require any further information on this attempt, please do not hesitate in contacting 
me. 

Thank you for your cooperation with this particular mission and have a pleasant weekend. 

Best regards, 

Stuart - - --- 

Stuart KEMP 

Testing Manager 
Standards and Harmonization 
World Anti-Doping Agency 
Agence Mondiale Antidopage 
E-mail: Stuart. Kemp(9)wada-ama.org 
Web: http.V/www.wada-amaiOrg 
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XMBEHHS 



ADAMS Mission Order #: M-232700 



SAMPLE COLLECTION ORDER-1 




WADA 

World Anti-Doping Agency 
800 Place Victoria Suite 1700 
Montreal Quebec 
CANADA H4Z1B7 



Rune Andersen 
Fax: +1 514 904 8823 



IDTM UCI 

International Doping Tests and Manage International Cycling Union 

Stockholmsvagen 18 Aigle Vaud (fir) . 

LidingS Stockholms I3n [SE-01] SWITZERLAND 1860 
SWEDEN 18133 



Veronlka Lyckow (Operations 

+468 555109 00 



Christian Varin 
004124 468 5811 





WADA 

World Anti-Doping Agency 
800 Place Victoria Suite 1700 
Montreal Quebec 
CANADA H4Z1B7 



Rune Andersen 
Fax: +1 514 904 8823 



UCI 

International Cycling Union 
Aigle Vaud (fr) 
SWITZERLAND 1860 



Christian Varin 

004124468 5811 



Athlete is US athlete who lives in Spain: 7-2-1 Riera Buganto, Gerona, Spain, Athlete likely to leave for Tour de France by 
June 27th - please make more than one attempt to test if possible. 

Please 1 continue to collect samples until required specific gravity is meL Testing must be no-advance notice. 



Last Name First Name 
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Conftdpntnl' 



m& 



Name of person to be tested 



£i£Hi> (amd\s 



0« Dp 



Name of organisation requesting the test 






1811 



Uj£DA /uci 



AUftft Tre^?,^D 



Name of Assistant 



-ios&Tp* - noi^^ro 



Nationality 

USA 



Sport/Event 



0-/OjvN6 



Typeoftest {TJurtnetest 

|^j Out-of-Competition | [ competition (~j Blood test 



IDTM'sRef.No JDCO license No. 



MISSION PLANNED BASH) ON WHEREABOUTS PROVIDED FOR 
!&??;?? I Yea* _gOQQk_ L^l Quarter Last update to Whereabouts provided by IPTM (date) _*<&'/ ££"//£ 

-—f^^w Attempt lnfonnaiion----v/..^,r/-Vv-'-.-— '-^~^^i;yi:'\:XiUd-:. : ^->i.^-\-u^'.--.\'- '■.:.:•'.■'■'< •!•■. -"-"•* .■.."-•■;■- ••■< ''; ; V '.'•-. -, 4»V ■"■•• 









• 



LOCATION/S VISITED 
CITY: (SlftQMft 



STATE- 



I HAVE VISITED 
I I Training Place 1 



COUNTRY: gfojcs) 



DatefDaMWrTr} Arrival Time Departure Time 

' 1 QamQpm QamQpm 



/ 



.["~1am{"~1pm 



QamQpm 






have talked to: Q Contact Person Q Coach Q Other (parents etc.) 

Address & Telephone of above peraonfe— 

Information provided; ; 



I | Training Place 2 

Of applicable) 



.QamQpm 



Q AM Q PM 



.QamQpm 



DamI~1pm 



I have talked to: Q Contact Person | [ Coach Q Other (parents etc.) 

Address & Telephone of above personfe: ! 

Information provided: : 



Jj^J CurrentAddress .- 
or Temporary Address 



J2£/n£/ n£ 



have talked to: Q Contact Person Q Coach "jg] Other (parents etc.) 
Address aTfllaphnim of above pwgnnfa- .j ^ fcrfyTT^ 



J£QQ_Oam{2pm J±csi_Om^PM 

_ _QamQpm QamQpm 



intbrrr^r^ovkfed - 4^TD»t> ^-W l ff VtT i||A^ f>V*>r TH^CV: r^ yV - TYtevi T^Tj tf/m TTT ^ Kf*t 



I I I have contacted the foflc^^pejOTn by ieteptttinefrfappfcable): 

Information provided: 



.7- 



z: I 



CanmieflIs:(l^addSdn3looninient3,usea.«eparalesfieetorpapet1 "^ ^~^~~ ~~~ -— — ^— ^— 

turftM KtjS <so»ei6.-ni ReruAvi . r=ybvrr3**Mt.i.-« - m ,^.„„^v"; — ~ — tr - : : — 



IS^ct. tuiftM KtjS <So»<sl6.-ni RSTUVJ . £Vir«rn«a6A •nWnir M »m'A."; — r T tl : 

~f - • fcfih mBfla^af'BkSS^y 1 : v... /.-. ~ : - 1 



"I I dedare*atffiB-Wuuwlkinriiavaginai-abbveis h» ~ ~ ^— — — — — 

- jagnalure of Doping Control Officer y^^ |«. ._ 

■ -^"^ I Signature of Doping Control Assistant 
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MISSION SJJMMARY 



First Name: Nuria . 


Last Name: del Pino 


SporfcFedexatioru WADA/UCI 


Reference No: M-232700 


Date/s of Mission: 26/06/06 


City/s & Country: Girona (Spain) 


No. urine samples collected: ' * 


No of Blood samples collected: 


I've been working on this mission as a: 


DCO 



Mission introduction comments: 

We arrived to the address given in the WA and rang on the phone-door, a friend of him 
answer and said us that Landis was not there and that he was travelling and he did not 
know when he is going to return. Even thought the information provided from his friend 
we wait in front of his house for one hour in case he arrives. 

Name/s unavailable athlet/s: 

Floyd Landis 

DCO Signature: 

Nuria del Pino Blasco 

Date: 26/06/06 
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RECDJUN01 2006 



USADA 



ENID JUNO 1-2006 



ATHLETE LOCATION FORM 

DUB AT USADA: Aiw It. anim 
FAX719-78?£55*^™ 



tesrjgj;^ 



AthJete information 



Rtsiatsnr* ^^^-..- J - - ff™*'"'™™ 

■ '"" r i * M M— luuiil— ' - ' ^„^^ 

twuLwmiBg. -flix//HrtK. ^rgrKbwv);| -com ■ 



ewmy 




-^SifeiP^- 



PAIMLYIWC O «S FAJUUYMPIC CLASSIFICATION 



^Rcyular Quarterly Schedule 



iiinilMiiiuj^i^^ 

PriniTvTritiniii i^tfffn 
facility nawci mmm . 



PACIUIYAODMEM: 



fiCT'EyT^ 



~w 



rm-Ss&x. 



P.M. 



Monday Tueadav l wadn«»day 



FACILITY NAMB: • - 

FACILITY AODRCSS: 



9:00 a.m. -2;Ofl p m 



TliuwdBv pridw I toitwSy" 



STO^'M^w^m* i ,, ,*^,,,, r 



wt." 



Ttiuradav Friday 



_ Saturday 



^ ' ACTIVITY it ___ 




*00M«5t 



ADDRESS: 



MAY WE TMT OURINQ THIS ACTIVITY? 

r , Ow QUO 

' "» I WN | MM 1 1UB | lllfa) | ihu j w | 4*r | 



MAY WE THarr OURZNd thi» activity* 

f. Otto Owo 

1 0AY I w " I "°* I TOE I WED j (HU J Fltf^HW 06 



Clark Kelley ' - 

From: Floyd Landis [floydlandis@hotmail.com] 

Sent: Sunday, April 30, 2006 9:40 PM 

To: USADA Forms Update 

Subject: update [ME-06043O469434] 

Bello again 

Sorry this is a day late, but I had to leave California a week early and am now in Spain 

until further notice. Address: 7-2-1 Riera Buganto, Gerona, Spain. 

Thanks 
Floyd Landis 
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@(P](A)(M)(S) 



ADAMS Mission Order #: M-232700 



SAMPLE COLLECTION ORDER-2 



Analyses 

Sample Type 

Urine 

Lab 



Analysis (1) 



Analyses ' 

EPO 



Analysis (2) 
' Sample type " : >-<:;C ■« ,i : Analyses" 

•Lab: : :-^;/-;ti;^':V-'T.^-'v:- ; ;i ■■ ' ^v-' 



LAB Madrid 
Laboratorio de Control del Dopaje 
del Consejo Superior de Deportes d 
El Greco, s/n 
Madrid 
SPAIN 28040 

Dr. Augustin Francisco Rodriguez 

+3 4 91 589 6889/88 

Motes/Analyses lnsfraciiofisiW;|^sr 



^Wdte^/?(rta jy¥e§?i nstf uWdn&M 



I ___ 



if 



a: i 



3 



"" ' ' . ^ ; ^^^S!ift?^%t^isr^^^ ;- 


Athlete Name 


Sport 
Nationality 


Sport/Discipline 


Gender 


Status 


___ " Floyd Landis 




Cycling 




Planned 
































| 






| 


" 








-"1 
I 












I ! 






| I 






i 


















i 





WADA Letter of Authority 



&>iiipanying Documentation; 

! l 'tter of Authority 

£. '■' te Feedback Form Ranking List 

! ^" petition Calendar DCO Instructions 

' I Map and Address 



Athlete Guide 
Whereabouts Information 
Other (please specify) 
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» 



Confidential! 
UNSUCCESSFUL ATTEMPT FORM 

Please write legibly arid in CAPITAL letters. 



Name of person to be tested 



ftCH^ LMJp\S 



Name of organisation requesting the test 



0U#DA I 0c\ 



■■NJfti'ft tDG^-.?;^cD 



Name of Assistant 



-ios^iPt . ue#3£*>ro 



0M .DF 



Nationality 

USA 



Sport/Event 



CWd-UvNG 



Type of test [purine test 

l^j Out-of-Competition Pj Competition j [Blood test 



IDTM's Ref. No 



DCO license No. 



MISSION PLANNED BASED ON WHEREABOUTS PROVIDED FOR 

Yean <*20O£> LSJ Quarter Last update to Whereabouts provided by IDTM (date) *^» / Q£ / Uo 



Attempt Information 



LOCATION/S VISITED 
CfTY: <S iftQfrjft 



COUNTRY: ^ffojrj 



I HAVE VISITED 
I I Training Place 1 



Date (DD/MM/YY) 
I I 

I I— 



Arrival Time Departure Time 

_; □amGpm nAMnpM 



.QamQpm 



Qam|~~|pm 



I have talked to: Q Contact Person Q Coach QJ Other (parents etc.) 

Address & Telephone of above person/s: : 

Information provided: . 



fl Training Place 2 
(if applicable) 



I I AM I IpM 



OamOpm 



f~lAMr~]pM 



O AM O PM 



I have talked to: Q Contact Person QJ Coach [_J Other (parents etc.) 

Address & Telephone of above person/s: 

Information provided: — ■ 



Current Address 

or Temporary Address 



.26 / 06/ 6 



J9\0iC\ Dam(^pm . ffr.OQ Qam^pm 

QamQpM _nAM[]PM 



I have talked to:; p] Contact Person Q] Coach ^] otner (parents etc.) 
Address & Telephone of above person/s: gn g flFN^) 



Address & Telephone of above person/s: fK . \\=- r*\j ^— ■- 

Informajion j-?" — ^-rrj.-^ ,TC -ymT SM? U>A* rAST -THPCg J C^ rVTtiQr>f T fVWtfD tfl'fA Tr^ H<T *S\fcW 

| | | have contacted the following person by telephone (if applicable): , — — : — 



Information provided: - 



Comments: (For additional comments, use a separate sheet of paper) ^ 

u, tr^p P"^ TQT*F ftTTtXtf A, M=K1 jfJ-TttTn /A - A * fa 2^ 1 6 /TMIH T frfrAE>Bri L >5 . ?4 -t7»f£W^> PF ffVrt 

lUiKM rtC/ S 6oi«J6T& gOUftJ . a^T>rn<Q06/| T?/fc'aMfba^ffl'o f >/ «t& nqfoTjasl gfewT OF «•»*" foxtf c fag. Cflg" ^^ . 

Confirmation of IDCO 

I am aware that by reporting that the athlete Is unavailable he/she can be punished for violating the rules of the organisation. 



I declare that the Information I have given above is due 
Signature of Doping Control Officer 



WADA0 TJT1 



I Signature of Doping Control Assistant 
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Document Number: 


TD2004EAAS 


Version Number: 


1.0 


Written by: 


WADA Laboratory Committee 


Approved by: . 


WADA Executive Committee 


Date: 


30 May, 2004 


Effective Date: 


13 August, 2004 



Reporting And Evaluation Guidance for 
testosterone, epitestosterone, t/e ratio and other endogenous steroids 

1. Introduction: 

This guide has been prepared to ensure that Laboratories can report, in a uniform way, the 
presence of abnormal profiles of urinary steroids resulting from the administration of testosterone 
or its precursors, androstenediol, androstenedione, dehydroepiandrosterone (DUE A) or a 
testosterone metabolite, dihydrotestosterone or a masking agent, epitestosterone. It also provides 
guidance to the Testing Authority on how to conduct the evaluation of Adverse Analytical 
Findings reported by the Laboratories . 

It is proven that administration of these steroids alters one. or more of the parameters of the urinary 
steroid profile. Elevated levels of urinary metabolites, which are part of the "steroid profile", e.g. 
testosterone, epitestosterone,. dihydrotestosterone, androsterone, etiocholanolone, DHEA as well 
as other specific metabolites are not consistent with normal endogenous production and result 
from the intake of these steroids. Increased ratios of specific pairs of steroid metabolites are also 
indicative of the administration of these endogenous steroids. 

It is emphasized that the following requirements shall be applied by all Laboratories in their 
routine practice. 

2. Specific requirements for GC/MS measurement of T/E value, concentration of 
testosterone, concentration of epitestosterone: 

The T/E value is given by the peak area or peak height ratio of testosterone and epitestosterone 
(equivalent to the glucuronide) obtained by measuring the ion at m/z 432 by GC/MS analysis in a 
Single Ion Monitoring mode (SIM). The T/E value is usually measurable regardless of the 
concentration of both steroids. Whether measured from the Screenin g Procedure or the 
Confirmation Procedure, it must be corrected using ah appropriate standard (e.g. calibration curve, 
quality control sample(s) or authentic standard solutions of both testosterone and epitestosterone). 
The concentration of testosterone and epitestosterone (equivalent to the glucuronide) should be 
estimated but should not be used to determine the T/E value. In the case of high T/E values, the 
concentration of epitestosterone is frequently low and it may not always be possible to measure 
epitestosterone precisely. In such cases, only the concentration of testosterone (equivalent to the 
glucuroriide) is to be determined. ^ ■■ . 

The Screening Procedure which is normally conducted on a single aliquot shall be carried out 
including, together in the same batch, a control sample where the T/E value, concentrations of 
testosterone and epitestosterone are known. 

Reference ranges of the various parameters of the urinary steroid profile have been described for 
populations of both males and females. It should be borne in mind that there is significant 

WADA0011 
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WADA Technical Document - TD2004EAAS 



Document Number: 



Written by: 



Date: 



TD2004EAAS 



WADA Laboratory Committee 



30 May, 2004 



Version Number 



Approved by: 



EfTective Date: 



1.0 



WADA Executive Committee 



13 August, 2004 



variation between individuals . A normal level for one individual may in another be elevated and 
be consistent with doping. The Laboratory will adapt its testing procedures to the Sample tested; 
for example, female or male, Asian or Caucasian (when the information is provided). The 
concentration of urinary steroids such as testosterone and epitestosterone varies greatly between 
individuals and also depends upon the specific gravity of the urine Sample; only values corrected 
for a specific gravity value of 1.020 can be compared. 

It is recommended that a urine Sample in which any one of the following criteria is met during the 
Screening Procedure, be routinely submitted to the TRMS analysis- 

i) T/E value equal or greater than 4; 

ii) concentration of testosterone of epitestosterone (equivalent to the glucuronide) greater than 

200 ng/mL 1 ; 

iii) concentration of androsterorie or etibcholanolone (equivalent to the glucuronide) greater than 

10,000 ng/mL 1 ; 

iv) concentration of DHEA (equivalent to the glucuronide) greater than 100 ng/mL 1 . 

It is recognised that other parameters may justify a need for IRMS study and the reason should be 
documented. 

Any result that will be used to support an Adverse Analytical Finding shall be confirmed and 
quantified. 

Confirmation of elevated T/E values, concentration of testosterone, epitestosterone or any other 
steroid metabolite under consideration is to be performed in triplicate. The confirmation of the 
identity of any steroid reported with abnormal properties must be made (refer to technical 
document TD2003IDCR). Appropriate calibration (e.g. calibration curve, deuterated standards, 
quality control samples) is to be included in the protocol of the Confirmation Procedure . 

Confirmed elevated concentration of steroids will be reported as such together with the vahie 
adjusted for the specific gravity of the urine Sample using the following formula: . 

,Cpncentrationi.o2o ng/mL = (1.020 - 1) / (Specific gravity ofthcSwpfe- 1) -Conception measured 
ng/mL •■■--.■■■-■- 

The urine Sample is not collected under sterile conditions, and where the circumstances are 
favourable, the microbes present in the Sample can cause changes to the profile of the urinary 
steroids. Initially there is cleavage of the glucuronides and sulfates followed by modificatidns of 
the steroids' structure by oxido-reductive reactions. To report an Adverse Analytical Finding of an 
elevated T/E value, testosterone or epitestosterone concentration of any other endogenous steroid 
parameters, the concentration of free testosterone and/or epitestosterone in the specimen is not to 
exceed 5% of the respective glucuroconjugates. Elevated amounts of 5oc- and 5P-androstan-3,i7- 
dione in the free form also indicate microbial degradation. 



1 Concentrations adjusted for a specific gravity value of 1 .020 
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3. Isotope ratio mass spectrometry: 

When a parameter of the steroid profile indicates a need to further study, its 13 C/ 12 C value 
expressed in delta units per mil (5 %oj or that of its metabolites will be measured and compared to 
that of urinary reference steroids within the sample riot affected by administration. Depending 
upon the nature of the endogenous steroid suspected to have been administered, the metabolites 
analysed could be testosterone, epitestosterone, andrbsterone, etiocholanolone, the 
androstanediols, DHEA, or other relevant metabolites while the urinary reference steroid usually 
analysed by the Laboratories is one of, pregnanediol, pregnanetriol, cholesterol; 11- 
hydroxyandrosterone or 1 1-ketoetiocholanolone. The instrumentation should be calibrated with 
an appropriate Reference Material . 



The results will be reported as consistent with the adniinistfation of a steroid when the C/ C 
value measured for the inetabolite(s) differs significantly i.e. by 3 delta units or more from that of 
the urinary reference steroid chosen. In some Samples, the measure of the 13 C/ 12 C value of the 
: urinary reference steroid(s) may not be possible due to their low concentration. The results of 
such analyses will be reported as "inconclusive" unless the ratio measured for the metabolite(s) is 
below -28%o based on non-derivatised steroid. 

4. Reviewing and evaluating test results: 

The following actions should be requested by the Testing Authority in agreement with the 
Laboratory : 

• Isotopic ratios ( 13 C/ 12 C) of the relevant metabolites should whenever possible be measured 
each time an elevated parameter of the steroid profile is estimated from the Screening 
Procedure or Confirmation Procedure and reported to the Testing Authority as haying been 
determined. If the. Laboratory does not have the capability to conduct such testing, the 
Samples are. to be securely transferred, ensuring; the Chain of Custody to another 

- Laboratory with the requisite capability. 

• The results of the IRMS analysis and/or of the steroid profile measured by GC/MS shall be 
used to draw conclusions as to whether a doping violation may have been committed. If 
the IRMS study does not readily indicate exogenous administratjon, the, result should be 
reported as "inconclusive" and if necessary furmerlongimdinal studies performed. 

• When available, the athlete's previous tests on record at the Testing Authority should be 
accessed and the corresponding steroid profile data requested from the relevant Laboratory . 
These results should be examined and considered together with the existing evidence 
(longitudinal study). 



WADA0013 
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• If, for any reason, an IRMS analysis cannot be carried out satisfactorily (e.g. insufficient 
volume of urine, amount of analyte too low to enable a valid measurement) or the 
examination of previous test results raises suspicions due to unstable profile values, up to 
three further unannounced tests should be carried out, preferably within a three months 
period following the report of the suspicious analytical result. There should be a" minimum 
total ipf three results, other than the abnormal Sample, of either past or post data. A Sample 
in which the elevated parameter is again measured is to be analysed by IRMS as described 
above. In difficult cases longer monitoring may be required. 

5. Evaluation of longitudinal studies: 

In males, the individual T/E values have been shown to vary from their mean value by less than 
30% (screening values). In females, a low concentration of some urinary steroids such as 
epitestosterone and testosterone, close to the limit of detection using current analytical methods 
occurs. Normal variation of up to 60% may be expected. The individual basal T/E value should be 
determined from at least three test results, excluding the suspicious result under consideration. 
The mean, standard deviation and coefficient of variation (expressed in percent) should be 
calculated for those three basal values. If the suspicious test result, when compared to the basal 
value using appropriate statistical evaluation is found to be significantly different, that will 
constitute a proof of the administration of a source of testosterone. It is understood that the basal 
value may be calculated from previous screening test results. The comparison of screening results 
and confirmed results is acceptable. 

The same reasoning applies to any other parameter of the steroid profile which has been estimated 
to be in an amount exceeding the ranges of values normally found in humans. 

6. Other parameters: 

Other parameters such as the ratio of urinary testosterone to Lutenising Hormone (T/LH) and the 
androsterone to testosterone ratio (A/T) may be used to provide extra information to help 
determine the use of some substances especially injected testosterone and many of its esters. A 
high T/LH ratio may be used as ancillary evidence; The A/T ratio which has markedly changed 
from the "normal" value found for an individual during a longitudinal study may indicate which 
type of substance has been used. A change to high value can indicate testosterone use and a 
change to low values may indicate the use of testosterone precursors such as DHEA. However, 
any administration of testosterone and of its precursors, androstenedione or DHEA will not 
necessarily alter the excretion of LH and epitestosterone glucuronide. 
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7. Examples of specific urinary metabolites potentially altered by the administration of 
"endogenous steroids"; 



Urinary steroid 

Testosterone (G) 
Epitestosterone (G) 
T/E(G) 
:Androsterone(G) 

Etiocholanolone (G) 

DHEA(G)(S) 

6(XtOH Androstenedione (G) 

6P-OH Androsterone (G) 

6P-OH EtiocholanoIone(G) 

6P-OH Epiandrosterone (S) 

7p-OH DHEA/16CC-OH Andrbstefone (S) 

7-OH DHEA, 7 keto DHEA 



Steroid administered 

Testosterone, androstenedione, DHEA 

Epitestosterone 

Testosterone, androstenedione, DHEA 

Testosterone, DHT, androstenedione, DHEA 

and androstenediol 

Testosterone, androstenedione, DHEA and 

androstenediol 

DHEA v 

Androstenedione 

Androstenedione 

Androstenedione 

Androstenedione 

DHEA 

7 keto DHEA 



'•* '■ G indicates the glucwonide and S indicates sulphate conjugation. 

The official text of the technical document Reporting and Evaluation Guidance for Testosterone, 
Epitestosterone, T/E Ratio and other Endogenous Steroids shall be maintained by WADA and shall 
be published in English and French. In the event of any conflict between the English and French 
versions, the English version shall prevail. 
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PREAMBLE 

The World Anti-Doping Code International Standard for Laboratories is a mandatory 
level 2 International Standard developed as part of the World Anti-Doping Program. 

The basis for the International Standard for Laboratories is the relevant Sections in 
the Olympic Movement Anti-Doping Code. An expert group, together with a WADA 
Laboratory Accreditation Committee, has prepared the document and drafts have 
been circulated for initial review and comment from all IOC accredited doping 
Laboratories and the IOC Sub-Commission on : Doping and Biochemistry of Sport. 

Version 1.0 of the International Standard for Laboratories was circulated to 
Signatories / governments and accredited laboratories for review and comments in 
November 2002. Version 2.0 was based on the comments and proposals received 
from these stakeholders. 

All Signatories, governments and Laboratories were consulted and have had the 
opportunity to review and provide comments to version 2.0. This draft version 3.0 
was presented for approval to the WADA Executive Committee on June 7 th 2003. 

The International Standard for Laboratories will- com§ into effect on; January 1 st 2004. 

Currently, Laboratories are accredited by the International Olympic Committee 
(IOC). As part of the transition of the program from existing IOC accreditation to 
WADA accreditation, accreditation bodies -shall require ;the Laboratories to which they 
grant and maintain accreditation to comply with the requirements of the 
International Standard for. Laboratories and ISO/IEC 17025 by January 1 st , 2004. 
For Laboratories moving frorrifTOC to WADA accreditation (see Section 4.1.7), an 
internal audit ^feefore January 1 st , 2004 shall be 'deemed compliant with the 
international Standard for Laboratories . The next ISO surveillance or re- 
accreditation audit conducted by the national accrediting body in 2004 shall 
document compliance with the International Standard for Laboratories . Laboratories 
seeking initial WADA accreditation shall have an on-site accreditation audit by their 
national accrediting body compliant with this standard before receiving WADA 
accreditation. 

The official text of the Code shall be maintained by WADA and shall be published in 
English and French. In the event of any conflict between the English and French 
versions, the English version shall prevail. 
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PART ONE: INTRODUCTION, CODE PROVISIONS AND 

DEFINITIONS 



1.0 Introduction, Scope and References 

The main purpose of the International Standard for Laboratories % to ensure 
laboratory production of valid test results and evidentiary data and to achieve 
uniform and harmonized results and reporting from all accredited Doping Control 
Laboratories . 

The International Standard for Laboratories includes requirements for WADA 
accreditation of doping laboratories, operating standards for laboratory performance 
and description of the accreditation process. 

The International Standard for Laboratories f including ail Annexes and Technical 
Documents, is mandatory for all Signatories to the Code. ' 

7 The World Anti-Doping Program, encompasses all of the elements needed,, in order to 
ensure optimal harmonization. and best practice in international and national anti- 
doping programs. The main elements are; the Code (Level 1), International 
Standards (Level 2), and Models of Best Practice (Level 3). 

In the introduction to the World Anti-Doping Code (Code), the purpose and 
implementation of the International Standards are summarized as follows: 

"International Standards for different technical and operational. areas within the anti- 
doping program will be developed in consultation with the Signatories and governments 
and approved by WADA. The purpose of the International Standards is harmonization 
among Anti-Doping Organizations responsible for specific technical and operational parts 
of the anti-doping programs. Adherence to the International Standards is mandatory for 
compliance with the Code. The International Standards may be revised from time to time 
by the WADA Executive Committee after reasonable consultation witli the Signatories and 
governments. Unless provided otherwise in the Code, International Standards and all 
;. ? ; revisions shall become effective on the date specified in ike:. International* Standard or 

i-v revision." ..■'■' - ; <'■ ?■.. .-, . ■■'-'. -;.,'■ ■.,.-.- 

Compliance with an International Standard (as opposed to another alternative 
standard, practice or procedure) shall be sufficient to conclude that the. procedures 
.covered by the International Standard were performed properly. 

this document sets out the requirements for Doping Control Laboratories that wish 
to demonstrate that they are technically competent, operate an effective; quality 
management system, and are able to produce forensically valid results. Doping 
Control Testing involves the detection, identification, and in some cases 
demonstration of the presence greater than a threshold concentration of drugs and 
other substances deemed to be prohibited by the list 6T Prohibited Substances and 
Prohibited Methods (The Prohibited List) in human biological fluids or tissues. 
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The Laboratory accreditation framework consists of two main elements: Part Two of 
the standard: the Laboratory accreditation requirements and operating standards; 
and Part Three: the Annexes and Technical Documents, Part Two describes the 
requirements necessary to obtain WADA recognition and the procedures involved to 
fulfill the requirements. It also contains an application of the ISO/IEC 17025 
standard to the field of Poping Control. The purpose of this section of the document 
is to facilitate consistent application and assessment of the ISp/IEG 17025 and the 
specific WADA requirements for Doping Control by accreditation bodies that operate 
in accordance with ISO/IEC Guide 58. The International Standard also sets forth 
the requirements for Doping Control Laboratories when adjudication results as a 
consequence of an Adverse Analytical Finding 

Part Three of the Standard includes all Annexes. Annex A describes the WADA 
Proficiency Testing Program, including performance criteria necessary to maintain 
good standing in proficiency testing. Annex B describes the ethical standards 
required for continued WADA recognition of the Laboratory . Annex C is a list of. 
Technical Documents. Technical Documents are issued, modified, and deleted by 
WADA from time to time and provide direction to the Laboratories on specific 
technical issues. Once promulgated, Technical Documents become part of the 
International Standard for Laboratories . The incorporation of the provisions of the 
Technical: Documents into the Laboratory 's quality management system is mandatory 
for WADA accreditation. 

In order to harmonize the accreditation of Laboratories to the requirements of 
ISO/IEC 17025 and the IM4D>4-specific requirements for recognition, it is expected 
that national accreditation bodies will use this standard, including the annexes, as a 
reference document in their accreditation audit process. 

Terms defined in the Code, which are included in this standard, are written in italics. 
Terms, which are defined in this standard, are underlined. 

References 

These following references were consulted in the development of this document. The 
specific requirements and concepts of these documents do not supersede or 
otherwise change the requirements stated in the International Standard for 
Laboratories 

A2LA, 2001. Proficiency Testing Requirement for Accredited Testing and Calibration 
Laboratories. 

EA-03/04 (August 2001). Use of Proficiency Testing as a Tool for Accreditation in 
Testing 

Eurachem Proficiency Testing Mirror Group (2000). Selection, Use and Interpretation 
of Proficiency Testing (PT) Schemes by Laboratories . 
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Eurachem/CITAC Guide, 2 nd Edition (2000) Quantifying Uncertainty in Analytical 
Measurement. 

European Union Decision 2002/657/EC Official Journal of the European Communities 
17,8.2002; L 221: 8-36. ;< 

ISO/IEC 17025:1999. General requirements for the competence of testing and 
calibration laboratories. 

International Laboratory Accreditation Cooperation (ILAC) Document G-7: 1996. 
Accreditation Requirements and Operating Criteria for Horseracing Laboratories . 

ILAC Document G-15:2001. Guidance for Accreditation to ISO/IEC 17025 

ILAC Document G-17:2002. Introducing the Concept of Uncertainty of Measurement 
in Testing in Association with the Application of the Standard ISO/IEC 17025. 

ILAC Document G-19:2002. Guideline for Forensic Science Laboratories 

ILAC Document P^10:2002. ILACPolrcy on Traceability of Measurement Results. 

National Clinical Chemistry Laboratory Standards Document C-43A, 2002 [ISBN 1- 
56238-475-9]. "Gas Chromatography/Mass Spectrometry (GG/MS) Confirmation, of 
Drugs; Approved Guideline." 

- Olympic Movement Anti-Doping Code (1999) 

Society of Forensic Toxicology and American Academy of Forensic. Sciences, 
Toxicology Section, 2002 (Draft). Forensic Toxicology Laboratory Guidelines. 

Substance Abuse and Mental Health Services Administration (SAMHSA),.- United 
States Department of Health and Human Services (DHHS), 2001. Mandatory 
Guidelines for Federal Workplace Drug Testing Programs and Notice of Proposed 
Revisions (Federal Register 2001; 66: 43876-43882). 
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2.0 Code Provisions 

The following articles in the Code directly address the International Standard for 
Laboratories : 

Code Article 3.2 Methods of Establishing Facts and Presumptions 

3.2.1 WADA-accxeAitoA Laboratories are presumed to have conducted Sample analysis' and 
custodial procedures in accordance with the International Standard for laboratory analysis. 
The Athlete may rebut this presumption by establishing that a departure from the International 
Standard occurred. If the Athlete rebuts the preceding presumption by showing that a 
departure from the International Standard occurred, then the Anti-Doping Organization shall 
have the burden to establish that such departure did not cause the Adverse Analytical Finding. 

Code Article 6 Analysis of Samples . . 

Doping Control Samples shall be analyzed in accordance with the following principles: 

6.1 Use of' Approved Laboratories Doping Control Samples shall be analyzed only in 
JEiD^-accredited laboratories or as otherwise approved by WADA. The choice of the- WADA- ; 
accredited laboratory (or other method approved by WADA) used for the Sample analysis shall be 
determined exclusively by the Anti-Doping Organization responsible Tor results management. 
[Comment: The phrase "or other method approved by WADA " is intended to cover, for example, 
mobile blood Testing procedures which WADA has reviewed and considers to be reliable i] 
6.2 Substances Subject to Detection. Doping Control Samples shall be analyzed td detect 
Prohibited . Substances and Prohibited Methods identified on the Prohibited List and other 
substances as may be directed by WADA pursuant to Article 4.5 (Monitoring Program). 
63 Research on Samples. No Sample may be used for any purpose other than the detection of 
. substances (or classes of substances) or methods on the Prohibited List, or as otherwise identified 
by WADA pursuant to Article 4.'5 (Monitoring Program), without the Athlete's written consent 
6.4 Standards for Sample Analysis and Reporting. Laboratories shall analyze Doping 
Control Samples and report results in conformity with the International Standard for Laboratories 
analysis. 

Code Article 13.5 Appeals from Decisions Suspending or Revoking Laboratory Accreditation 

Decisions by WADA to suspend or revoke a Laboratory's WADA accreditation may be appealed only by that 
. Laboratory with the appeal being exclusively to CAS, 

Code ''Article 14.1 Information Concerning Adi>eis~e Analytical Findings and Other Potential 
Anti-Doping Rule Violations. An Athlete whose Sample has resulted in an Adverse Analytical 
Finding, or an Athlete or other Person who may have violated an anti-doping rule, shall be notified by the 
An fcDopmg 'Organization with results management responsibility as provided in Article: 7 (Results 
Management). The Athlete's National Anti-Doping Organization and International Federation and WADA 
shaU alio' be -notified not later than the completion of the process described in Articles 7.1 and 12. 
Notification shall include: the Athlete's hame',■ country, sport and discipline within the sport; whether the 
test was In-Competition or Out-of-Competition, the date of Sample collection and the analytical result 
reported by the laboratory. The same Persons and Anti-Doping Organizations shall be regularly updated 
on the .status - and> -findings of any review or. proceedings conducted, pursuant to Articles 7 (Results 
Management^ 8 (Rightsto a Fair Hearing) or 13 (Appeals), and, in any case in which the period of 
Ineligibility is eliminated Under Article 10.5.1 (No Fault or Negligence),. or reduced under Article 10.5.2 
(No Significant Fault or Negligence), shall be provided with a written reasoned decision explaining the 
basis; for the elimination or reduction. ,. The recipient organizations shall not disclose this information 
beyond those Persons within the organization with a need to know until the Anti-Doping Organization with 
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results management responsibility has made public disclosure or has failed to make public disclosure as 
required in Article 14.2. 

3.0 Terms and definitions 

3.1 Code defined Terms 

Adverse Analytical Finding: A report from a Laboratory or other approved Testing 
entity that identifies in a Specimen the presence of a Prohibited Substance or its 
Metabolites or Markers (including elevated quantities of endogenous substances) or 
evidence of the Use of a Prohibited Method. 

Anti-Doping Organization: A Signatory that is responsible for adopting rules for, 
initiating, implementing' or enforcing any part of the Doping Control process. This 
includes, for example, the International Olympic Committee^ the International 
. Paralympic Committee, Major Event Organizations that conduct Testing at their 
Events, WADA, International Federations, and National Anti-Doping Organizations. 

Athlete:, For purposesof Doping Control, any Person who participates in sport at 
the international level (as defined by each International Federation) or national level 
(as defined by each National Anti-Doping Organization) and any additional Person 
who participates in sport at a lower level if designated by the Person's National Anti- 
Doping Organization. For purposes of anti-doping information and education, any 
Person who participates in sport under the authority of any Signatory, government, 
or other sports organization accepting the Code. 

Code: The World Anti-Doping Code. 

Doping Control: The process including test distribution planning, Sample collection 
and handling/ Laboratory ariaiysis, results management, hearings and appeal!. ' 

Event: A series of individual Competitions conducted together under one ruling 
body (e.g., the Olympic Games, FINA World. Championships,, or Pan American 
• Games). , '_ "/ '."'..■'"''"" "'''"" .'■""" '. ;: ' r 

In -com petition: For purposes of differentiating between 'in-competftfbn, arid dut- 
of-Competition Testing, unless provided otherwise in the rules of. an International 
Federation or other relevant Anti-Doping Organization, an In-Competition test is, a 
test. where an Athlete is drawn for Testing in connection with a specific Competition'. 

International Standard: A standard adopted by WADA in support of the Code. 
Compliance with an International Standard (as opposed to-, another alternative 
standard, practice or procedure) shall be sufficient to conclude; that the procedures 
covered by the International Standard were performed properly. ..< 

Marker: A compound, group of 'compounds or biological parameters that indicates 
the Use of a Prohibited Substance or Prohibited Methdd. 
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Metabolite: Any substance produced by a biotransformation process. 

National Anti-Doping Organization: The entity(ies) designated by each country 
as possessing the primary authority and responsibility to adopt and implement anti- 
doping rules, direct the collection of Samples, the management of test results, and 
the conduct of hearings, all at the national levei. If this designation has not been 
made by the competent public authority(ies), the entity shall be the country's 
National; Olympic Committee for its designee. 

National Olympic Committee: The organization recognized by the Internatipnal 
.. Olympic Committee. The term National Olympic Committee shall also include the 

National Sport Confederation in those countries where the National Sport 
...Confederation assumes, typical National Olympic Committee responsibilities in, the 
,anti-doping area. 

Out-of -Com petition: Any Doping Control which, is not In-competition* -; 

Person: A natural person or an organization or other entity. 

Prohibited List: The List identifying the Prohibited Substances and Prohibited 
Methods. 

Prohibited Method: Any method so described on the Prohibited List. 

Prohibited Substance: Any substance so described on the Prohibited List. 

Publicly Disclose or Publicly Report: To disseminate or distribute information to 
. the.general public or Persons beyond those Persons entitled to earlier notification. in 
accordance with Article 14. : 

Sample/Specimen: Any biological material collected for the. purposes, of Doping 
Control. 

Signatories: Those entities signing the Code and agreeing to comply with tfie 
Code,, including the international; Olympic Committee,; international Federations, 
International Paralympic Committee, National Olympic Committees, National 
Paralympic Committees, Major Event Organizations, National .Anti-Doping 
Organizations, and WADA. 

Testing: The parts of the Doping Control process involving test distribution 
planning. Sample collection, Sample handling, and Sample transport to ; the 
■ Laboratory . -'.-' . ■'"''.: 

J/se; The application, ingestion, injection or consumption by any means whatsoever 
of any Prohibited Substance or Prohibited 'Method, 

■WADA: The World [Anti-Doping Agency. 
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3.2 Defined Terms from the International Standard for Laboratories 

AHqubt: A portion of the Sample of biological fluid or tissue (e.g./ urine, blood, etc.) 
obtained from- the Athlete used in the testing process. 

; Certified Reference Material : Reference Material r accompanied by a certificate, one or 

more whose property values are certified" by a procedure which establishes- rts 

. traceability to an accurate realization of the unit in which the property values are 

'expressed, and for which each certified value is accbmpaihied by an uncertainty at a 

stated level 6f confidence. 

Confirmat ion Procedure : An analytical test procedure 1 whose purpose is to* identify 
the presence of a specific Prohibited Substance in a Sample. [Comment: A 
Confirmation Procedure may also indicate a quantity of Prohibited Substance greater 
than a threshold value or quantify the amount of a Prohibited Substance in a 
Sample.] 

Flexible A ccreditation : Approval for a Laboratory to make restricted modifications in 
the scope of the accreditation without the involvement of the national accreditation 
body before the modifications are Implemented 

Intermediate Precision, s^: Variation in results observed when one or mdre'factors, 
such as time, equipment, and operator are varied within a Laboratory with i denoting 
the number of factors varied. 

Laborato ry Internal Chain of Custody : Documentation of the sequence of Persons* -in 
possession of the Sample and any portions of the Sample taken for Testing. 
[Comment: Laboratory Internal Chain of Custody is generally documented by a 
written record of the date r location, action taken, and the individual performing an 
action with a Sample or Aliquot ] 

Laboratory: An accredited laboratory applying test methods and processes to 
^provide evidentiary data for the detection and, if applicable, quantification <af* a 

■ Threshold Substance on the Prohibited List in urine and other' biological Sampled ' 

■ Laborato ry Docurrientatioir Packages : the material produced by the il-aboratbry to 
support the finding of an Adverse Analytical Finding as - ' set forth in the WADA 
Technical Document for Laboratory Documentation Packages - 
Minimum Required? Performance Limit : A concentration of a Prohibited Substance or 
Metabolite of a Prohibited Substance or Marker of a Prohibited Substance 6f Method 
that a doping Laboratory is expected to reliably detect in the routine daily operation 
of the- Laboratory . See Technical Document Minimum Required Performance Limits 
for Detection of Prohibited Substances. > : ^ . . " ■ \. ' ; .;. .-■ 

Non-threshold Substance : A substance listed on the Prohibited List for which the 
documentable detection of any amount is considered an anti-doping rule violation. 
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^Presumptive Analytical Fiiidirtg : The status of & Sample test, result for which them; is 
an adverse screening test, but a confirmation test has not been performed. 

Reference Collection : A collection of samples of known origin that may be used in 
the determination of the identity of an unknown substance. For example, a well 
characterized sample obtained from a verified adi^ihistritibn : study In which scientific 
documentation of the identity of Metabolite(s) can be demonstrated. 

Reference Material : Material or substance one oh more 'of^wftbse properties are 
sufficiently homogeneous and well established to be used for the calibration of an 
apparatus, the assessment of a measurement method or for assigning values to 
materials. ■■ * 

Repeatability. s r : Variability observed within a laboratory, over a short time, using a 
single operator, Item of equipment, etc - - 

Reproducibility. s R : Variability obtained when different laboratories analyze the same - 
Sample. 

Revocation : The permanent withdrawal of a : Laboratory ^ WAbA accreditation. 

" Sfcreeriina Procedure : An analytical:' test procedure whose purpose is to identify 
those* Sampfes which are suspicious With respect to contaiiiing a Prohibited 
Substance or Metabolite or Marker of a Prohibited Method and which require 
additional confirmation testing. 

Split Sample: Division of a Sample taken for testing into two portions at collection, 
usually designated ^A" and M B." 

Suspension : The temporary withdrawal of a- Laboratory' s WADA accreditation. > 

Testing Authority : The International Olympic Committee^VVorldAnti-boping Agency, 
International Federation, , National Sport Organization, Nationa/.- Anti-Doping 
Organization, National Olympic Committee, Major Event Organization,, or other 
authority defined by the Code responsible for Sample collection and transport either 
In-Cqpipetitipn or ; put-ofrCbmpetltion and/or for management of the test result. . , 

Threshold Substance : A substance listed in the Prohibited List for. which the 
detection of an amount in excess of a stated threshold is considered an Adverse 
Analytical Finding. . .^ : - 
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PART TWO: LABORATORY ACCREDITATION REQUIREMENTS 
AND OPERATING STANDARDS 



4.0 Requirements for WADA accreditation 

4.1 Initial WADA accreditation 

This sectipn, describes the specific requirements for the initial WADA accreditation of 
the laboratory. All the requirements must be fulfilled in order to obtain an initial 
WADA accreditation. For some of the requirements, the laboratory has to 
demonstrate compliance during the, probationary, period and for other requirepients 
compliance will be checked and controlled based on an accreditation audit (ref. 5.1, 

5.2 and 5.3). 

4.1.1 ISO/IEC 17025 

The laboratory shall be accredited by a relevant national accreditation body 
according to ISO/IEC 17025 with, primary reference to the interpretations and 
applications of the ISO/IEC 17025 requirements as they are described in Application 
of ISO/IEC 17025 to the Analysis of Doping, Control Samples (Section 5)<. The 
ISO/IEC 17025 accreditation must be qhtained before the initial WADA accreditation 
will be given. \ "'" ■ 

4.1.2 Letter of support 

The laboratory shall provide an, official letter of support from, the relevant national 
public authority responsible for the national anti-doping program/ if any, or a similar 
letter of support from the National Olympic Committee or National Anti-Doping 
Organization^ The. letter of support shall contain as a minimum: 

■ Guarantee of sufficient financial support annually for a minimum of 3 years 
; "*•' Guarantee of sufficient numbers of Samples annually for 3 years 

■ Guarantee of provision i of riecessary analytical facilities and instrumentatforv 
' where applicable " ''■•'.'■'• '■■"■:•>.•■■■ .:.■...■..-. 

In addition, any explanation of exceptidfiarcrreumstaricesshair be given due 
consideration by WADA. The three year letter of support does not in any way require 
exclusive support for only one laboratory. " r; : ; 

Letters of support from international sport organizations such as' Internafltihal 
Federations could also be provided in addition to the above mentioned letters. 

If the laboratory as an organization is linked to host organizations, (e.g. universities, 
hospitals...) an official letter of support from the host organizations shall be provided 
which should include the following information: 

■ Documentation of the administrative support for the laboratory 

■ Financial support for the laboratory, if relevant 
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■ Support for the research and development activities 

■ Guarantee of provision of necessary arialytical;fa£iJities and Instrumentation 

4.1.3 Code of Ethics 

The laboratory shalhsign and: comply with the provision in the Code of Ethics (Annex 
B) which are relevant fora laboratory in the probationary period. 

4.1.4 Proficiency testing program 

During the probationary period the laboratory shall successfully analyze at? a 
minimum four sets of proficiency testing samples containing at a minimum five 
samples per set. y : 

The final accreditation test shall assess both the. scientific competence and the 
capability of the laboratory to manage multiple Samp/es/ 

4.1.5 Sharing of knowledge 

The laboratory shall demonstrate during the probationary period its Willingness and ; 
ability to share knowledge with other WADA Accredited Laboratories . Adescriprion 
Of this sharing is provided in the Code of Ethics (Annex B). 

4.1.6 Research 

The laboratory shall demonstrate in its budget ah allocation to research and 
development activities in the field of Doping Control of at least 7% of the annual 
budget for the initial 3-year period. The research activities can either be conducted 
. by the laboratory or in cooperation with other l/MD4-accredited Laboratories or other 
research organizations. ■'■' ■' "■' 

4.1.7 Initial accreditation of Laboratories holding IOC accreditation 

Laboratories accredited by the IOC in 2003 and which successfully complete the joint 
20Q3 IOC/WADA re-accreditatioh test and at a minimum conduct an internal audit 
agairist Section 5 of the Interna I Standard for Laboratories will receive WADA 
accreditation in 2004. The International Standards for Laboratories requirements will 
be fully in effect on January 1 st , 2004. Laboratories that are downgraded or fail the 
2003 IOC/W4DA re-accreditatioYi test J will have their accreditation suspended or 
revoked by WADA in accordance "with Section 6:4:8, Laboratories whifch have applied 
for, but have hot received; IOC accreditatioh wjll complete their pfobSibnary" period 
under the International Standards for Laboratories . .1: 

4.2 Maintaining W4D.4 Accreditation 

f hj$ section describes the specific requirements for a WADA re-accreditation of the 
Laboratory . 

4.2.1 ISO/IEC 17025 accreditation 

The Laboratory shall document a valid accreditation from the national accreditation 
body according to ISO/IEC 17025 with primary reference to the interpretations and 
applications of the ISO/IEC 17025 requirements as described in the Application of 
ISO/IEC 17025 to Analysis of Doping Control Samples (Section 5). 
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4.2.2 Flexible Accreditation . ( ; 

WADA accredited Laboratories may add or modify scientific methods or add analytes 
without the need for approval by the body that completed the ISO/IEC 17025 
•-■- accreditation of that Laboratory . Any analytical method or procedure must; be 
properly selected and validated and included in; the scope of the Laboratory at the 
next ISO audit if the method is used for analysis of Doping Control Samples. 

4.2.3 Letter of support , V;i- 

The Laboratory shall provide a renewed official letter of support from the relevant 
national public authority responsible for the national anti-doping program, if any, or 
a. similar letter of support from the National Olympic Committee or National Anti- 
Doping Organization "in years in which the Laboratory undergoes an ISO ^re- 
accreditation audit. The renewed letter of support shall contain as r a minimum: 

■ Guarantee of sufficient financial support annuajly for a minimum of 3 years 
"'•. Guarantee of sufficient numbers: of Samp/es ahhualiy . 

■ Guarantee of provision of necessary analytical facHitl.es' and instrumentation, 
where applicable 

.Any explanation of exceptional circumstances shall be given due consideration by 
.WADA. the letter of support does hot in any way require exclusive support for only 
one Laboratory . - 

Letters of support from international sport organizatibns such as International 
Federations could also be provided in addition to the above mentioned letters. 

If the Laboratory as art organization is linlced to host organizations (e.g, university, 
hospital...), an official letter of support from the host organizations shall be renewed 
for each year in which the Laboratory undergoes a ISO re-accreditation audit and 
shall include the following information: 

■ Documentation of the ; administrative support for the Laboratory . 
.'.:/'■ Financial support for the Laboratory r if relevant ; ; 

. ; ■ . Guarantee of provision of necessary 'ana.lytical.facilities and insfrMm4htatiohi 
4 ■' Support for the research actiyities :~* : ] : , '.] 

4.2.4 Minimum number of testing Samples 

The Laboratory shall periodically provide, at the request of WADA a report 
documenting all test results reported in a fdrrtiat to be specified by WADA: 

In order to maintain proficiency, MfrOd-accredited Laboratories are required to 
analyze a minimum of 1500 Doping Control Samples per year that are provided by a 
Testing Authority . If the Laboratory fails to analyze this number of Samples, 
accreditation will be suspended or revoked, dependent dn the circumstances. 
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4.2.5 Proficiency testing program 

The Laboratories are required to successfully participate in the WADA Proficiency 
Testing program. The program is described in more detail in Annex A. 

4.2.6 Reporting 

The Laboratory shall simultaneously report to WADA and the relevant International 
Federation all Adverse Analytical Findings that have been reported to: a Testing 
Authority . All reporting shall be in accord with the confidentiality requirements of the 
Code. 

4.2.7 Code of Ethics 

The Laboratory shall provide documentation of compliance with the provisions of the 
Code of Ethics (Annex B) relevant for a WADA accredited Laboratory . The 
Laboratory Director shall send a letter of compliance to WADA every year. ? 

4.2.8 Sharing of knowledge 

The Laboratory shall demonstrate their willingness and ability to share knowledge 
with other WADA Accredited Laboratories . A description of thjs sharing is provided in 
the Code of Ethics (Annex B). 

4.2.9 Research 

The Laboratory shall maintain an updated 3-year plan for research and development 
in the field of Doping Control, including an annual budget in this area. 

The Laboratory should document the publication of results of the research in relevant 
scientific papers in the peer-reviewed literature. These documents shall be made 
available to WADA upon request. The Laboratory may also demonstrate a research 
program by documenting successful or pending applications for research grants, 

4.3 Special Requirements for Major Events 

The Laboratory support for the Olympic Games and other major Events may be such 
that the accredited Laboratory facilities- are hot adequate. This may require; re- 
location of the Labjor^o^ to a new facility; the addition of personnels of the 
acquisition Of additional equipment. The Laboratory Director of the WADA-accredtted 
Laboratory designated'to perform the testing shall be responsible to ensure that the 
* quality management system is maintained. 

43.1 Satellite facility of an accredited Laboratory 

•If the Laboratory is required to move or extend its Operation temporarily to a new 
physical location, the Laboratory must demonstrate a valid ISO/IEC 17025 
accreditation with primary compliance with the Application of ISO/IEC 17025 to the 
Analysis of Doping Control Samples for the new facility ("satellite facility"). 

Any methods or equipment unique to the satellite facility must be validated- prior to 
the satellite facility accreditation audit. Any changes to methods-or other procedures 
in the quality manual must also be validated prior to the audit. 
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4.3.2 Personnel 

The Laboratory shall report to WADA any senior personnel (e.g., certifying scientists, 
quality system management staff, supervisors, etc.) temporarily working in: the 
Laboratory . The Laboratory Director shall ensure that these personnel are 
adequately trained in the methods, policies, and procedures of the Laboratory . 
Particular emphasis should be given to the Code of Ethics and the confidentiality of 
■ the results management process. Adequate documentation of training of these 
temporary employees should be maintained by the Laboratory . < 

4.3.3 Proficiency testing 

WADA may, at its sole discretion, submit proficiency testing samples to the 
Laboratory for analysis. The samples shall be analyzed by the same methods used in 
the testing of Samples from a Testing Authority . These 7 samples may be part of the 
ISO/IEC 17025 audit in conjunction with the national accrediting body. Failure(s) to 
successfully complete the proficiency test will be considered by WADA in deciding 
whether to accredit the Laboratory . In the event of an unacceptable report, the - 
Laboratory shall document the changes instituted. to remedy the failure. 

The proficiency testing process should include any additional personnel that are 
added to the staff for the major Event. The samples should be analyzed using the 
protocols and procedures that will be used for analysis of Samples for the Event. 

4.3.4 Reporting 

The Laboratory shall document that the reporting of test results maintains 
confidentiality. 

5.0 Application of ISO 17025 to the Analysis of Doping 
Control Samples 

5.1 Introduction and Scope 

This section«of the document is>intended as an application as described in Annex;B.4 
-; (.Guidelines for establishing applications for specific fields) of .ISO/IEG 17025 for the 
SM&: of Doping Control. Any aspect of testing or management not- specifically 
discussed^ in this document shall be governed by ISO/IEC 17025 and, where 
applicable, by ISO 9001. The application focuses.; on .the specific parts of the 
processes that are critical with regard to the quality of the laboratory's performance 
as a Doping Control Laboratory . These processes have been determined: to be : t;rjtical 
.- to the, defined .ISO 17025 criteria and are therefore.; determined to be significant in 
the evaluation* and accreditation process. , .,■■ 

This section "introduces the specific performance standards for & Doping Control 
Laboratory . The conduct of testing is considered a process within the definitions of 
ISO 9001. Performance standards are defined according to a process model where 
the Doping Control Laboratory practice is structured into three main categories, of 
processes: ■ ■ ...y 
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'.* Analytical and technical processes 
■■? Management processes 
■ Support processes 

Wherever possible, the application will follow the format of the ISO 17025 document. 
The concepts of the quality management system, continuous improvement, and 
customer satisfaction included in ISO 9001 have been included. 



5.2 Analytical and Technical Processes 
5.2;i : Receipt of Samples 

- 5:2.1.1 Samples may be received by any methdd authorized by the International 
Standard for Testing. ■ ■■(> 

5.2.1.2 The transport container shall first be inspected and any irregularities 
recorded* 

5.2.1.3 The name and signature (or other means of identification and recording) 
of the Person delivering or transferring custody of- the shipped Samples, 
the date, the time of receipt, and the name and signature of the 
Laboratory representative receiving the Samples, shall be documented as 
part of the Laboratory Internal Chain of Custody record. 

5.2.2 Handling of Samples 

5.2.2.1 The Laboratory shall have a system to uniquely identify the Samples and 
associate each Sample with the collection document or other external 
chain of custody. * ; 

5.2.2.2 The Laboratory shall have Laboratory Internal Chain of Custody 
procedures to maintain control of and accountability for Samples from 
receipt through final disposition of the Samples. The procedures must 

' incorporate the concepts presented in the WADA Technical Document for 
Laboratory Internal Chain of Custody (Annex CV 

•^■' ' 5i2.2i3 The Laboratory shall: observe and document conditions^tltat. exist at the 
time of receipt that may impact on the integrity of &. Sample report. For 
example, irregularities noted by the Laboratory should include, but are 
not limited to: 

• Sample tampering is evident. 

• Sample is not sealed with tamper-resistant device or seal upon receipt. 

• Sample is without a collection form (including Sample identification 
code) or a blank form is received with the Sample. 

• Sample identification is unacceptable. For example, the number on the 
bottle does not match the Sample identification number on the form. 

• Sample volume is extremely low 
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5.2.2.4 The Laboratory should notify and seek advice from the Testing Authority 
regarding rejection and testing of Samples for which irregularities are 
noted. 

5.2.2.5 The Laboratory shall retain the A and B Samplers) for a minimum of two 
(2) weeks after the Testing Authority receives a negative report. The 
Samples shall be retained under appropriate conditions. 

Samples with irregularities shall be held for a minimum of two (2) weeks 
following the report to the Testing Authority . 

5.2.2.6 The Laboratory shall retain the Sample(s) with an Adverse Analytical 
Finding for a minimum of three months after the Testing Authority 
receives the final analytical (Apr B Sample) report. The Sample. shall be 
stored under appropriate conditions during the long term storage. 

5.2.2.7 If the Laboratory has been informed by the Testing Authority that the 
analysis , of a Sample is challenged or disputed, the Sample shall be 
retained under appropriate conditions and all the records pertaining to the 
Testing of that Sample shall be stored until completion of any challenges. 

5.2.2.8 The Laboratory shall maintain a policy pertaining to retention, release, 
and disposal of Samples or Aliquots . 

5.2.2.9 The Laboratory shall maintain custody information on the transfer of 
Samples, or portions thereof to another Laboratory . . 

5.2.3 Sampling and Preparation of Aliquots for Testing 

,5*2.3.1 The Laboratory shall maintain Laboratory Internal Chain of Custody 
procedures for control of and accountability for all Aliquots from preparation 
through disposal. The procedures, must incorporate the concepts presented 
in the WADA Technical Document for Laboratory Internal Chain of Custody . 

5.2.3.2 Before the initial opening of a Sample bottle, the device used to ensure 
integrity, of the Sample (dg., security tape or a bottle sealing system) shall 

: be inspected and the integrity documented. , 

5.2.3.3 The Aliquot preparation procedure for any Screening Procedure or 
Confirmation Procedure s hall ensure that no rfck nf rnntaminatinn nf tho 
Sample or AJiguot exists. 

5.2.4 Testing 

5.2.4.1 Urine integrity testing 

.5.2,4.1.1 The Laboratory must have a written policy establishing the procedures 
and criteria for Sample integrity tests. 
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5.2.4.1.2 The Laboratory should note any unusual condition of the urine - for 
-example: color, odor, or foam. Any unusual conditions should be 

recorded and included as part of the report to the Testing Authority . 

5.2.4.1.3 The Laboratory, shall test for the pH and specific gravity as urine 
integrity parameters on the "A" Sample. Other tests may be 
performed if requested by the Testing Authority and approved by 

'."■ WADA 

5.2.4.2 Urine screen testing 

5.2.4.2.1 The Screening Frocedure (s) shall detect the Prohibited 
Substance(s) or Metabolite(s) of Prohibited Substance(s), or 
Markeiis) of the Use of a Prohibited Substance or Method for all 
substances listed in the Out-of-Competition or In-competition 
Section of the Prohibited List as appropriate for which there is a - 
W/lDA-accepted screening method. WADA may make specific 
exceptions to this section. 

5.2.4.2.2 The Screening Procedure shall he pprfnrmpH wh-h a WAna-arraptert 
validated method that is appropriate for the substance or method 
being tested. The criteria for accepting a screening result and 
allowing the testing of the Sample to proceed must be scientifically 
valid. 

5.2.4.2.3 AH screening assays shall include negative and positive controls in 
addition to the Samples being tested. 

5.2.4.2.4 For analytes that must exceed a threshold for reporting as an 
..Adverse Analytical Finding, appropriate controls shall be included in 

the screening assay. Screening Procedures for Threshold 
V: substances are not required to meet quantitative or uncertainty 

>- requirements. 

5.2.4.3 Urine confirmation^ testing ■>•■<■■> , : c,7 ■■■■■;■ 

All Confirmation Procedure s must be documented and meet applicable 
uncertainty requirements. The objective of a Confirmation Procedure is 
to ensure the identification and/or quantification and to exclude any 
technical deficiency; in the Screening Procedure .: Since, the objective of 
^'"-thfitconfiiTnatioh-a's^y'is to^acGUm'ulatff>BdcHaoVial information regarding 
an adverse /finding,, a Confirmation^ Procedure should have greater 
selectivity/discrimination than a Screening Procedure . 
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5.2.4.3.1 "A" Sample Confirmation 

5.2.4.3.1.1 Presumptive identification from a Screening Procedure of a 
Prohibited Substance, Metabolite{s) of a Prohibited Substance, 
or Mafkeiis) of the Use of a Prohibited Substance or Method 
must be confirmed using a second AJiguot£s} taken from the 
original. "A" Sample. 

5.2.4.3.1.2 Mass spectrometry coupled to either gas or liquid 
chromatography is the method of choice for confirmation of 
Prohibited Substances, Metabolite's) . .of a Prohibited 
Substance, or Markers) of the Use of a Prohibited Substance 

"■ :■.-..■,■ or Method. GC/MS or HPLC/MS are acceptable for both 

Screenin g Procedures : and Confirmation Procedures for a 
specific analyte. 

5.2.4.3.1.3 Immunoassay for confirmation of< prohibited proteins, 
peptides, mimetics, and analogues or Markers) of their Use is 
permitted. The immunoassay used for confirmation must use 
a procedure with a different antibody that should recognise a 
different epitope of the peptide/protein than the assay used 

■".-.• for screening. -.■-■•. 

5.2:4.3.1.4 The Laboratory must have a policy to define those 
circumstances where the confirmation testing of an W A" 
Sample may be repeated (e.g., batch quality control failure). 
Each repeat confirmation must be , documented and be 
completed on a new Aliquot of the W A" Sample. 

5.2.4.3.1.5 The Laboratory is not required to confirm every Prohibited 
Substance that is identified by the Screening Procedures . The 
-■ ■ v decision, on the prioritization on order of confirmation(s) 
should be made in cooperation with the Testing Authority and 
the decision documented. In addition^ no Certificate of 
Analysis or final written Test Report incorporating a 
Presumptive Analytical Finding shall be issued;: 

: 5^4.3.2 ,: "&" Sample Confirmation , : ■....-." 

: :5.2.4.3,2.1 In those cases wfcere confirmatiort/of a Prohibited Substance, 
-> - :MemboUte(s) .of a Prohibited Substance, or Markers) of the 

Use of : >a Prohibited Substance or Method, is. requested in the 
y >B" Sample, the "B" Sample analysis should occur as soon as 
possible and should be completed within thirty (30) days of 
notification of an "A" Sample Adverse Analytical Finding. 

5.2.4.3.2.2 The "B" Sample confirmation must be performed in the same 
Laboratory as the W A" Sample confirmation. A different 
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analyst must perform the W B" analytical procedure. The same 
ihdividual(s) that performed the "A" analysis may perform 
instrumental set up and performance checks and verify 
results. 

5.2.4.3.2.3 The B Sample result must confirm the. A Sample identification 
for the Adverse Analytical Finding to be valid. The mean value 
for the B Sample finding for Threshold Substances is required 
to exceed that threshold including consideration of 
uncertainty. 

5.2.4.3.2.4 The Athlete and/or a representative, a representative of the 
entity responsible for Sample collection or results 
management, a representative of, the National Olympic 
Committee, National Sport Federation, International 
Federation, and a translator shall be authorized to attend the 
*B" confirmation. 

'■■'■ In the absence of all of the above persons, the Testing 

Authority or the Laboratory shall appoint a surrogate 
(independent witness) to verify that the "B" Sample container 
shows no signs of tampering and that the identifying numbers 
match that on the collection documentation. 

The Laboratory Director may limit the number of individuals in 
•_ Controlled Zones of the Laboratory based on safety or security 

considerations. 

■ " : The Laboratory Director may. remove, or have removed by 

proper authority, any. Athlete or representative that is 
interfering in the testing process. Any behavior resulting in 
removal should be reported to the. Testing Authority and may 
be considered antl-doping rule violation in accordance with 
Article 2.5 of the Code, "Tampering, or Attempting to tamper, 
with any part of Doping ^Control". :i ■-...*,■■•. , ; v. K ^.v 

; 5.2.4:3.2.5 Atiquots . taken for analysis must be taken from the original W B" 

':■■■■■ ■:■-..- Sample. . ' , , : r 

> ;:- - 5.2,4.3.2.6 The Laboratory must ; have a., policy to ripfinp those 
'"■■■>??•: '-f .->,'. ■' circumstances when confirmation testing of the "B" Sample 

■ ■■'■■■>■■ may be repeated. .Each repeat confirmation should be 

performed on a new Aliquot of the "B" Sample. 

v ^, , r 5.2.4.3,2.7' If the "B" Sample confirmation does not provide analytical 
findings that confirm the "A" Sample result, the Sample shall 
be considered negative and the Testing Authority notified of 
the new analytical finding. 
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5.2.4.4 Alternative biological matrices screening and confirmatory testing 

5.2.4.4.1 Unless otherwise defined, this application applies only to the 
analysis of urine Samples. Blood, plasma, and serum are 
acceptable matrices for testing in certain circumstances. Specific 
requirements for the testing of these matrices are not included in 
the scope of this document and will be promulgated separately. 

5.2.4.4.2 Any testing results of hair, nails, oral -fluid or other biological 
material shall not be used to counter Adverse Analytical Findings 
from urine. 

5.2.5 Results Management , ■ , 

5.2.5;1 Review of results 

5.2.5.1.1 A minimum of two certifying scientists must independently review all 
,?: :■. Adverse Analytical Findings before a report is issued. The review 

process shall be documented. 

■ 5.2.5:1:2 At a minimum, the review shall include: 

• Laboratory Internal Chain of Custody documentation 
;i - ■ • Urine integrity data 

• Validity of the analytical screening and confirmation data and 
calculations 

• Quality control data 

• Completeness of documentation, supporting the reported 
> ';-:■}■■■■ analytical findings 

■'.■•■ 5.2.5;li3 When an Adverse Analytical Finding is rejected, the reason(s) must 
■■' =■■■ be documented. .,: 

5.2.6 Documentation and Reporting 

'-. 5.2.6.1 The Laboratory: must > have documented procedures to ensure that it 
maintains a coordinated record related to each Sample analyzed. In the 
case of an Adverse Analytical Finding, the record must include the data 
necessary to support the conclusions reported (as set forth in the 
Technical Document Laboratory Documentation Packages ) In general, 
■'''■■" thC record shbuld be -such that in the absence of the analyst, another 
£■'-■••-.■. competent analyst could evaluate .what tests had been performed and 
interpret the data. .: -:, .'■■..:> 

5.2.6.2-Each step of testing- shall be. traceable to the staff member who 
performed that step. 
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5.2.6.3 Significant variance from the written procedure shall be documented as 
part of the record (e.g., memorandum for the- record). 

■ 5.2.6.4 Where instrumental analyses are conducted, the operating parameters for 
each run shall be recorded. 

5.2.6*5 Reporting of "A" Sample results should occur, within, ten (10) working 
days of receipt of the Sample. The reporting time required for specific 
competitions may be substantially less than ten days. The reporting time 
may be modified by agreement between the Laboratory and the Testing 
Authority . ■"..-■■• v ^- . ; 

5.2.6.6 The Laboratory Certificate of Analysis or Test Report shall include, in: 
addition to the items stipulated in ISO 17025, the following: 

• Sample identification number 

. *' Laboratory identification number (if any) 

• Status of test (Out of competition/In^competition) 

• Name of competition and/or sport 
• • Date of receipt of Sa/np/e 

• Date of report 

• Type of sample (urine, blood, etc.) 

- •- • Test results . 

t • Signature of certifying individual 

• Other information as specified by the Testing Authority . 

; ; 5.2.6.7 The Laboratory is not required to measure or report a concentration for 
Prohibited Substances for a non-threshold analyte. The Laboratory should 
report the actual Prohibited Substance(s) r Metabolite(s) of the Prohibited 
Substance(s) or Method(s) , or Markers) detected in: the Sample. 

5.2.6.8 For Threshold Substances, t he Laboratory report should establish that the 

Prohibited Substance or its MetabdHte(s) or Marker(s) of. a Prohibited 

Method is present at a concentration greater than the threshold 

%•; concentration taking into consideration the uncertainty in Concluding that 

*-.'i '■-"J.v the- concentration in the Sample exceeds ; the threshold. The estimate of 

> uncertainty should not be included on the Certificate of Analysis or Test 

Report but must be included in Laboratory Documentation Packages . 

■a ■-. 5.2.6.9 The Laboratory shall have a policy regarding the provision of opinions and 
interpretation of data." An opinion or interpretation may be included in 

'^ the Certificate of Analysis or Test Report provided that the opinion or 

*■■"■■:•■■ interpretation is clearly identified as such. The basis uporr which the 
opinion has been made shall be documented. 

Note: An opinion or interpretation may include, but not be limited to, 
recommendations on how to use results, information related to the 
pharmacology, metabolism and pharmacokinetics of a substance, and whether 
an observed result is consistent with a set of reported conditions. 
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5.2.6.10 In addition to reporting to the Testing Authority , the Laboratory shall 
simultaneously report any Adverse Analytical Findings to WADA and the 
responsible International Federation. .-.■: In the case where the sport or 
Event is not associated with an International Federation (e.g., college 
sports) or the Athletes are not members of an International Federation, 
the Laboratory is required to report Adverse Analytical- Findings only to 
WADA. All reporting shall be-in accord, with the, confidentiality 
requirements of the Code. ., 

5.2.6.11 The Laboratory shall report quarterly to WADA, in a format specified by 
WADA , a summary of the results of all tests performed. No information 
that could link an Athlete with an individual result will be included.. The 
report will include a summary of any Samples rejected for testing and 
the reason for the rejection. 

When the clearinghouse is in place, the -Laboratorry shall simultaneously 
report to WADA all information reported -to the >Testina Authority. 
according to the requirements listed in Section 5.2.6.6, in lieu of the 
paragraph above. The information will be used to ••generate summary 
reports. 

5.2.6.12 Laboratory Documentation Packages shall contain material specified in 
the WADA Technical Document on Laboratory Documentation Packages . 

5.2.6.13 Athlete confidentiality is a key concern for all Laboratories engaged in 
Doping Control cases. Confidentiality requires extra safeguards given the 

: sensitive nature of these tests. 

5.2.6.13.1 Testing Authority requests for information' must be made in writing 
to the Laboratories . 

5.2.6.13.2 Adverse Analytical Findings shall not :be,provided by telephone. 

; 5:2;6;13. 3 Information sent by a* facsimile is ^acceptable if the security of the 
^receiving facsimile, machine has been verified and. procedures are in 
■place to. ensure that: the faesimileohas been: transmitted to the 
*■-.:.';;-'=;> correct facsimile number.. 

.5.2.6.13.4 Unencrypted email, is not ^authorized for any reporting or discussion 
of Adverse Analytical Findings if the Athlete can be identified or if 
ariy-informatiort regarding the identity of the Athlete is included. 
The Laboratory shalF also provide: any information requested by 
WADA in conjunction with the Monitoring Program, as set forth in 
Article 4.5 of the Code. 
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5.3 Quality Management Processes 

5.3.1 Organization 

5.3.1.1 Within the framework of ISO/IEC 17025, the Laboratory shall be 
considered a testing laboratory (and not a calibration laboratory). 

5.3.1.2 The Laboratory (Scientific) Director shall have the responsibilities of the 
Chief Executive, unless otherwise noted. 

5.3.2 Quality Policy and Objectives 

5.3.2.1 The Quality Policy and implementation shall meet the requirements of 
■■■■'* : ISO/IEC 17025 Section 4.2 Quality Management System anet shall include 

a quality manual that describes the quality system. ■- 

5.3.2.2 A single staff member should be appointed as the Quality Manager and 
should have responsibility and authority to implement and ensure 
compliance with the quality system. 

5.3.3 Document Control 

The control of documents that make up the Quality Management System shall meet 
the requirements of ISO/IEC 17025 Section 4.3 Document Control 

5.3.3.1 The Laboratory Director (or designee) shall approve the Quality Manual 
and all other documents used by staff members in completing testing. 

5.3.3.2 The Quality Management System shall ensure that the contents of WADA 
Technical Documents are incorporated into the appropriate manuals by 
the effective date and that training is provided and documented. If this is 
not possible, WADA should be contacted with a written request for an 
extension. 

5.3.4 Review of requests, tenders, and contracts 

Review of legal "documents' cm agreernents related, to .testing must meet the 
requirements of, ISQ/IEC 17025; Section j 4/4. 

The Laboratory shall ensure that the Testing Authority is informed concerning the 
tests that can be performed on Samples submitted. for. analysis. 

5.3.5 Subcontracting of tests 

A M^4Dy4-accredited Laboratory must perform all work with its. own personnel and 
equipment within its accredited facility. In the case of specific technologies that may 
not be available, in the Laboratory (e.g., GC/C/IRMS, Isoelectric focusing 
,[EPO/NESPJ), a Sa'mpfe may be transferred to another l^OA-accredited Laboratory 
in whiph the technology is within the scope of analysis. 
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In exceptional circumstances, WADA may elect to grant specific authorization for 
subcontracting part of the tasks. In such cases, assurance of maintaining the level 
of quality and the appropriate chain of custody throughout the entire projcess; is the 
responsibility of the Laboratory Director of the WtfD/l-accredited Laboratory . 



5.3.6 Purchasing of services and supplies 

5.3.6.1 Chemicals and reagents. 

Chemicals and reagents must be suitable for the purpose and be of 
established purity. Reference purity documentation must be obtained 
when available and retained in the quality system documents. 

.. In the case of rare or difficult to obtain reagents; Reference- Materials ,, or 
Reference Collections ; . particularly for use in qualitative methods, the 
expiration date of the solution can be extended if adequate 
. r documentation exists that no significant deterioration has occurred. ' - 

5.3.6.2 Waste disposal shall be in accord with national laws and other relevant 
regulations. This includes biohazard materials, chemicals, controlled 
substances, and radioisotopes, if used. . v ,, - 

53.6.3 Environmental health and safety policies should be in place to protect the 
staff, the public/ and the environment. 

5.3.7 Service to the client 

5.3.7.1 Service to clients shall be handled in accord with ISO/IEC 17025 Section 
4.7.. . ... 

5.3.7.2 Ensuring responsiveness to WADA ^ . f . 
The Laboratory Director or his designee must: .-•, 

• Ensure adequate communication. 

• Report to WADA any unusual circumstances or information with 
rega rd to testing prbcjra fhsj?. patterns of irregularities in Specimens, 

'-'.' ' t: or potehtiali/se of hewgubstahces. • ! 

• Provide complete and timely explanatory ihWmation to WADA as 
appropriate and as requested to provide quality accreditation. 

5.3.7.3 Ensuring Testiha Authority Focus '• - ; . 

5.3.7.3.1 The Laboratory Director shall be fahiiliar with the Testing 1 Authority 
rules and the Prohibited List 

; : 5i3.7.3.2 the Laboratory Director should interact with the Testing Authority with 
respect to specific Riming, report infotmation, or other su^pdrt needs. 
These interactions should include, but are not limited to, thS following : 
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■■ ■"• Communicate with the Testing Authority concerning any significant 
question of testing needs or any unusual circumstance in the 
testing process (including delays in reporting). 

• Act without bias regarding the national affiliation of the Testing 
Authority . 

• Provide complete and timely explanations to the Testing Authority 
when requested or when there is a potential for misunderstanding 
the Test Report or Certificate of Analysis. 

• Provide evidence and/or expert testimony on any test result or 
report produced by the Laboratory as required in administrative, 
arbitration, or legal proceedings. 

• Respond to any comment or complaint submitted by a Testing 
,,.,... Authority or Anti-Dopina Organization concerning the Laboratory 

and its operation. 

5.3.7.3.3 Jhe Laboratory shall monitor Testing Authority satisfaction. There 
should be documentation that the* Testing Authority concerns have, 
been incorporated into the Laboratory Quaiity Management System, 
where appropriate. 

5.3.7.3.4 The Laboratory shall develop a system, as required by ISO 17025, for 
monitoring key indicators of Laboratory service. 

5.3.8 Complaints 

Complaints shall be handled in accord with ISO/IEC 17025 Section 4.8. 

5.3.9 Control of nonconforming testing work 

5.3.9.1 The Laboratory shall have policies , and procedures that shall be 
implemented when any aspect, of its testing or -.a., result from its testing 
does not comply to set procedures. 

5.3.9.2 Documentation of any non-compliance or deviation .'from procedure or 
protocol involving a Sample testing shall be kept as part of the 
permanent record of that Sample. :v :: : . j •'; ~ 

5.3.10 Corrective action ^ ^ „ 
Corrective action shall be taken in accord with, ISO/IEC 17025 Section 4.10; -^ 

5.3.11 Preventive action ^^v;^ , 
Preventive action shall be taken in accord with ISO/IEC 17025 Section 4.11. 

5.3.12 Control of records 

■»;■■:' 5.3.12.1 Technical Records 

5.3.12.1.1 Analytical records on negative Samples, including Laboratory 
Internal Chain of Custody documentation and medical information 
(T/E ratio, steroid profiles, and blood parameters), must be 

International Standard for Laboratories, version 3.0 27., „„.„ 

June 2003 WADA0048 



retained in secure storage for at least two (2) years. Relevant 
records on Samples with irregularities or rejected Samples must be 
retained in secure storage for at least two (2) years. 

5.3.12.1.2 All analytical records on Specimens with an Adverse Analytical 
Finding must toe retained in secure storage at least five (5) years, 
unless otherwise specified by the Testing Authority or by contract. 

5.3.12.1.3 The raw data 'supporting all analytical results hiust be retained in 
secure storage for five (5) years, " 

5.3.13 Internal Audits 

5.3.13.1 Internal audits shall be completed in accordance with the requirements 
of ISO/IEC 17025 Section 4.13. 

'5.3. 13.2 Internal Audit responsibilities may be shared : amongst personnel 
provided that any Person does not audit his/her own area. 

5.3.14 Management Reviews 

5.3.14.1 Management reviews will be conducted to meet the requirements of 
ISO/IEC 17025 Section 4.14. 

5.3.14.2 WADA will publish, from time to time, specific technical 
recommendations in a Technical Document. Implementation of the 
technical recommendations described in the Technical Documents is 
mandatory and should occur by the effective date. . „;; 

Technical Documents supersede any previous publication on a similar 
topic, or if applicable, this document. The document in effect will be 
' "■ r that Technical Document whose effective date most recently precedes 

that of Sample receipt date. The current version of the Technical 
Document will be available on WADA's website. 

5.4 Support processes 

.5.4.1 General ■■•;- .. .■..■.•..^■j i ^ 

General support shall be provided in accord with ISO/IEC 17025. *— :w., 

5.4.2 Personnel *■•■.. .<? -. •-.; ..<.:?.,: 

5.4.2.1 Every person employed by, or under contract to. the Laboratory 
must have a personnel file accessible for auditors. The file must 
contain copies of the resume, or qualification form, a description of 
the job, and documentation of initial and ongoing training. The 
Laboratory must maintain appropriate confidentiality of personal 
information. 
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5.4.2.2 -..■All personnel should have a thorough knowledge of their 

responsibilities including the security of the Laboratory, 

confidentiality of results,. Laboratory Internal Chain of Custody 

. protocols, and the standard operating procedures for any method 

that they perform. 

5.4.2.3 The Laboratory Director is responsible for ensuring that Laboratory 
personnel are adequately trained and have experience necessary to 
perform their duties* ;Thie certification should be documented in the • 
individual's personnel file. 

5.4.2.4 The Doping Control Laboratory must have a qualified person as the 
Laboratory Director to assume professional, organizational, 
educational, and administrative responsibility. The Laboratory 
Director qualifications are: 

• Ph.D. or equivalent in one. of the natural sciences or Training - 
comparable to a Ph.D. in one of the natural sciences such as a 
medical or scientific degree with, appropriate experience or 
training. . 

• Experience with the analysis of biological material for substances 
used in doping. 

.■-.'.• Appropriate training . or experience in forensic applications of 
.Doping Control. 

5.4.2.5 The Doping Control Laboratory must have qualified personnel to 
serve as Certifying Scientist(s) to review all pertinent data, quality 
control results, and to attest to the validity of the Laboratory's test 
reports. The qualifications are: 

• Bachelors Degree in Medical Technology, Chemistry, Biology, or 
related natural science or equivalent. Documented experience of 
8 years or more in a Doping Control Laboratory is equivalent to a 
Bachelor's degree for this position. 

• Experience in the analysis of doping materials in biological fluids. 

• Experience in the use of relevant analytical techniques such as 
chromatography, immunoassay, and Gas Chromatography/Mass 

■■".'£■■ ■"-•■■■:»'■■;: .;-.? /Spectrometry. 

5.4.2.6 Supervisory personnel should have a thorough understanding of the 
> Quality Control procedures; the review, interpretation, and reporting 

of test results; maintenance of Laboratory Internal Chain of 
Custody : and proper remedial action to be taken in response to 
analytical problems; The qualifications for supervisor are: 

• Bachelors Degree in Medical Technology, Chemistry, Biology, or 
related natural science or equivalent. Documented experience of 

_ ■ 5 years or more in a Doping Control Laboratory is equivalent to a 
Bachelor's degree for this position. 
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■■■-•. Experience in relevant analyticaljtesting including the analysis of 
Prohibited Substances in biological material. 

• Experience . in the /use of analytical techniques such as 
chromatography, immunoassay, and Gas Chromatography/Mass 
Spectrometry. - 

• Ability to ensure compliance with quality management systems 
and quality assurance processes. , . : 

5;4:3 Accommodation and environmental conditions 

5.4.3.1 Environmental Control 

5.4.3.1.1 Maintain appropriate electrical services 

5.4.3.1.1.1 The Laboratory shall ensure that adequate electrical 
service is available so that there is no interruption or 
compromise of stored data. 

5.4.3.1.1.2 All computers, peripherals, and. communication devices 
should be supported in such a way that service is not 

.'■■■■■•"■ likely to be interrupted. 

5.4.3.1.1.3 The Laboratory shall have policies in place to ensure the 
integrity of refrigerated and/or frozen stored samples in 
the event of an electrical failure. 

5.4.3.1.2 The Laboratory shall have a written safety policy and 
compliance with Laboratory safety policies shall be enforced. 

5.4.3.1.3 The storage and handling of controlled substances must comply 
o - with applicable national legislation. 

5.4.3.2 Security of the facility 

5.4;3.2.1 The Laboratory shall have a policy for the security of its 

> : . -? - ■■■■..'■.■■ facilities, which may include a threat and risk assessment. 

5.4.3.2.2 Three levels of access should be^ considered in the quality 
manual or threat assessment plan: 

.-'•■■■« -Reception zone. An initial point pf control beyond which 
"■" :.; ; : ■-%' ■•„■' ■-'■' v. -unauthorized individuals must be escorted. 

• Common operational zones. , 

* Controlled zones; Access ^to ; these areas should be 
monitored and records maintained of access by visitors. 

'■■- - ■ 5-4.3.2.3 The Laboratory shall restrict access to Controlled Zones to only 
authorized persons. A staff member should be assigned as the 
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security officer who has overall knowledge and control of the 
security system. 

5.4.3.2.4 Unauthorized persons must be escorted within Controlled 
Zones. A temporary authorization may be issued to individuals 
requiring access to the Controlled Zones such as auditing teams 
and individuals performing service or repair. 

.5.4.3.2.5 It is advisable to have a separate Controlled Zone for Sample 
receipt and Aliquot preparation. 

5.4.4 Test Methods and Method Validation 

5.4.4.1 Selection of Methods 

Standard methods are generally not available for Doping Control 
analyses. The Laboratory shall develop, validate, and document 
ih-house methods for compounds present on the Prohibited List . 
and for related substances. The methods shall be selected and 
validated so they are fit for the purpose. 

5.4.4.1.1 Non-threshold Substances 

Laboratories are not required to measure or report a 
concentration for Non-threshold Substances . 

The Laboratory must develop as part of the method validation 
process acceptable standards for identification of Prohibited 
Substances. (See the Technical Document on Identification 
Criteria for Qualitative Assays) 

The Laboratory must demonstrate the ability to achieve the 
Minimum Required Performance Limits using a representative 

' ;: substance or substartces if the appropriate standards are 

available. In ; case a Reference Collection is used for 
identification, an estimate of the limit of detection for the 

" - method must be , provided . by assessing a representative 

. .•■-.- -.y- ' : ; ; substance. -. .-> ■.. . 

5.4.4.1.2 Threshold Substances 

■* -T-.a- «■.= The Laboratory must develop methods with an acceptable 

' ■ uncertainty near the threshold concentration. The method 

r must be -capable of documenting both the relative 

concentration and the identity of the Prohibited Substance or 

Metabolite(s) or Marker(s). 

.; Confirmation methods for threshold Substances must be 
''.'.'""..".'.'"" .'.''.' performed on three Aliquots from the "A" bottle and three 
Aliquots from the ^"bottle, if the W B" sample confirmation is 
performed. If insufficient Sample volume exists to analyze 
three Aliquots , the maximum number of Aliquots that can be 
prepared should be analyzed. Adverse Analytical Finding 
decisions shall ''bis based on the mean of the measured 
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'■"■'' concentrations and include consideration of uncertainty with 

the coverage factor, k, reflecting the number of Aliquots 

analyzed and a level of confidence of 95%. Reports and 

■•■':•' •-■;■■' documentation; where necessary, shall report the mean 

- v -'"-'I : ' ; concentration; 

5.4.4.1.3 Minimum Required Performance Limit 
; ■'*'.'. : For both Non-threshold and threshold Substances, the 

Laboratory will be required to meet a Minimum Required 
Performance Limit for detection, identification, and 
demonstration that a substance exceeds the -threshold (if 
required). 

5.4.4.2 Validation of Methods 

... 5.4.4.2.1 Confirmation methods for Non-threshold Substances must be . 

.'••'■ validated. Examples of factors relevant to determining if the 

method is fit for the purpose are: 

• Specificity. The ability of the assay to detect only the 
substance of interest must be determined and 
documented. The assay must be able to discriminate 
between compounds of closely related structures. 

• Identification capability. Since the results for Non- 
threshold substances are not quantitative, the Laboratory 
should establish criteria for ensuring that identification of a 
substance representative, of the class of Prohibited 

! . J --. Substances can be repeatedly identified and detected as 

present in the sampje at a concentration near the MRPL. 

• Robustness. The method must be determined to produce 
— - the same results., with respect to minor variations in 

analytical conditions. Those conditions that are critical to 
reproducible results must be controlled. 

'-•'■■•■—■:■■■ *-'■ •Carryovers The conditions required to eliminate carryover 

i% '■■■■■■ ' : > of the substance of interest from sample to sample during 

processing -or instrumental analysis must be determined 

''."'■■:-.•'■.'■ and implemented. ;<.. ■ .* 

-*.-.■. ..,,;. • Matrix interferences. The method should avoid 

;.-..-:.." interference in the detection of Prohibited Substances or 

...'.'- .-; : : ■. their Metabolites pr Markers by components of the sample 

..■■,.-:■'..-:■,•. '.',■ . matrix.- "/. - .'"'. 

• ■./'Standards. .Reference standards should be used for 
, . identification, if available. If there is no reference standard 
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available* the use of data or sample from a validated 
Reference Collection is acceptable. - ; ' 

5.4.4:2;2 Confirmation methods for . Threshold' Substances must be 
';■-■■. validated. Examples^of factors relevant to determining if the 
method is fit for the purpose are: 

• Specificity. The ability of the assay to detect only the 
.V.'l. substance of interest must be determined and 

documented. The assay must be able to discriminate 
between compounds of closely related structures. 

• Intermediate Precision . The method must allow for the 
■■■-:■■= -./; reliable repetition of the^ results at different times and with 

different operators performing the assay. Intermediate 
Precision at the ; threshold must be documented. 

• Robustness. The method must be determined to produce 
the same results with respect to minor variations in 
analytical conditions. Those conditions that are critical to 
reproducible results must be controlled. 

• Carryover. The conditions required to eliminate carryover 
of the substance of interest from sample to sample during 
processing or instrumental analysis must be determined 
and implemented 

• Matrix interferences. The method must limit interference 
in the measurement of the amount of Prohibited 
Substances or their Metabolites or Markers by components 
of the sarnple matrix; 

, .. • Standards.; Reference standards should be used for 

? ,?:. quantification* if available. If there is no reference 

■:; ,-, :-.■;- ••'; --,■-..:, standard, available,, the use of data or sample from a 

." '- t f validated Reference Collection is acceptable. 

. • Minimum Required Performance Limits (MRPL). The 

' Laboratory must demonstrate that it can detect 

representative compounds of each prohibited class at 
defihed-MRPLs. The Laboratory should also determine the 
limit of detection and limit of quantification if the MRPL is 
close to these limits. 

• Linearity must be documented at 50% to 200% of the 
threshold value, unless otherwise stipulated in a Technical 
■ Document. 
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: .: > 5.4.4.3 Estimate of Uncertainty of Method ; . 

In most cases an identification of a Prohibited Substance, its 
Metabolite(s) or Marker(s), is sufficient to report an Adverse 
-'Analytical Finding. Thus/ quantitative uncertainty, as defined in 
:? ISO/IEC 17025 does not apply. In the identification of a compound 
by GC/MS or HPLC/MS, there are qualitative measures that 
substantially decrease the uncertainty of identification. 

\\ , / In the case of a threshold Substance, uncertainty in both the - 

; ';: identification and the finding that the substance is present in an 

amount greater than the threshold concentration must be 
addressed; 

5.4.4.3.1 Uncertainty in identification 

' The . appropriate analytical, characteristics must be 
documented for a particular assay. The Laboratory must 
:-..:., r establish criteria for identification of a compound at least as 
strict as those stated in any relevant Technical Document. 

5.4.4.3.2 Uncertainty in . establishing that a substance exceeds a 
,.. threshold. < 

The purpose of threshold reporting in Doping Control is to 
establish that the Prohibited Substance or its Metabolite(s) 
or Markeifsfaire' present at a concentration greater than the 
threshold value. The method, including selection of 
standards and cbntrols, and report of uncertainty should be 
designed to fit the purpose. 

5.4.4.3.2.1 Uncertainty of quantitative, results, particularly at the 
threshold value, should be addressed during the 
validation, of the assay through measurement of 
Repeatability ,,- Intermediate Precision and bias, where 
possible. 

5.4.4.3*2.2 The expression of uncertainty should use the expanded 

uncertainty using" a coverage factor, k, to reflect a level 

; " ° of confidence of 95 .'%■;- The expression of uncertainty 

Triiay also take the form of a one-sided West at a level 
of confidence of 95 %. 

.''.■;.. ; -, 5,4.4.3.2:3 Uncertainty, riiay be further addressed in Technical 

; -, '.,.-:..; , ; Documents in order to reflect the purpose of analysis 

.... v, ; i; - for the specific substances., 

5.4.4.4 Control oif Data ' 

5.4.4.4.1 Data and Computer Security 

5.4.4.4.1.1 Access to computer terminals, computers, or other 
operating equipment shall be controlled by physical 
access and by multiple levels of access controlled by 
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passwords or other means of employee recognition and 
identification. These include, but are not limited to 
account privileges, user identification codes, disk 
access, and file access control. 

5.4.4.4.1:2 The operating software and all files shall be backed up 
-/■■'••. on a regular basis and a current copy kept off site at a 

-secure location. 

5.4.4.4.1.3 The software shall prevent the changing of results 
unless there is a system to document the person doing 
the editing and that editing can be limited to users with 
proper level of access. 

5.4.4.4.1.4 All data entry, recording of reporting processes and all 
changes to reported data ; - shall be recorded with an 

; audit trail. This shall include the date and time, the 
information that was changed, and the individual 
performing the task. 

5.4.5 Equipment 

5.4.5.1 A List of available equipment is to be established and maintained. 

5.4.5.2 As part of a quality system, the Laboratories shall operate a 
program for the maintenance and calibration of equipment 
according to ISO 17025 Section 5.5. ..■- 

5.4.5.3 General service equipment that is not used for making 
measurements should be maintained by visual examination, 
safety checks, and cleaning as necessary. Calibrations are only 
required where the setting can significantly change the test 
result. A maintenance schedule shall, be : established for items 
such as fume hoods, centrifuges, evaporators, etc, which are 
used in the test method. ! .: 

.; 5.4:5.4 Equipment or volumetric devices used in measuring shall have 
periodic performance checks along with servicing, cleaning, and 
repair. 

■-'•? 5.4.5.5: Qualified subcontracted vendors may be used to service, 
> y maintain, and repair measuring equipment; 

r 5.4.5.6 All maintenance/ service/ and repair of equipment must be 

■':-r-"..y '- documented. 
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5.4.6 Measurement Traceability 

5.4.6.1 Reference Standards 

Few of the available reference drug and drug Metabolite{s) are 
traceable to national or international standards. When available, 
..■■■•'■ q reference drug or drug Metabolite(s) traceable to a national 

standard or certified by a. body, of recognized status, such as USP, 
BP, Ph.Eur. or WHO/ should be used. When available, a 
certificate of analysis or authenticity shall be obtained. 

When a reference standard is not certified, the Laboratory shall 
verify its identity and purity by comparison with published data or 
by chemical characterization. 

5.4.6.2 Reference Collections 

A collection of samples or isolates may be obtained from a 
biological matrix following an authentic and verifiable 
administration of a Prohibited Substance or Method, providing 
that the analytical data are sufficient to justify the identity of the 
relevant chromatographic peak or isolate as a Prohibited 
Substance or Metabolite of a Prohibited Substance or Marker of a 
Prohibited Substance or Method 

5.4.7 Assuring the quality of test results 

5.4.7.1 The Laboratory must participate in the WADA Proficiency Testing 
Program. 

5.4.7.2 The Laboratory shall have in place a quality assurance system, 
including, the submission of blind quality control samples, that 
challenges the entfre scope of the testing process (i.e, sample, 
receipt and accessioning through result reporting). 

5.4.7.3 Analytical performance should, be monitored by operating quality 
control schemes appropriate to the type and frequency of testing 
performed by the Laboratory ^ The range of quality control 
activities includes: ■.■■ ..v- 

• Positive and negative controls analyzed in the same analytical 
;i ; run as the Presumptive Adverse Analytical Finding Sample. 

• The^se of deuterated or other internal standards or standard 
addition. 

•Comparison of mass spectra or ion ratios from selected ion 
monitoring (SIM) to a Reference- Material or Reference 
Collection sample analyzed in the same analytical run 

• Confirmation of the "A" and *B* Split Samples. 
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• Quality control charts using appropriate control limits (e.g., ± 
20% of the target value) depending on the analytical method 
employed. 

• The quality control procedures should be documented in the 
Laboratory . 

J&0 Process of WADA Accreditation , '.'... 

This section describes the technical and financial requirements the laboratory must 
fulfill in the process of being accredited by WADA. The description of the steps in the 
accreditation process is linked to the defined requirement presented in Section 4. 

6.1 Applying for a WADA Laboratory Accreditation 

6.1.1 Submit Application Form 

The laboratory must fill rn the necessary, information in the Application Form as. 
provided by WADA and deliver this to WADA with the required documentation and 
applicable fee. The Application shall be signed by the Laboratory Director and, if 
relevant, by the Director of the host organization. 

6.1.2 Description of Laboratory 

As preparations for an initial visit by WADA, the laboratory shall complete a 
questionnaire provided by WADA and. submit it to WADA no later than four weeks 
after the receipt of the questionnaire,. The following information shall be submitted 
through the questionnaire: , 

• List of staff and their qualifications 

..■■■-.■:■■:■• Description of. physical facilities, including a description of the security 
considerations for Samples and records 

• List of proposed an4a<?tual instrumental resources and equipment 

• List of available Reference Material s or standards, or plans to acquire 
Reference Material s or standards, including>..,properly validated biqlogical 
Sample? Reference Collections r 

-■■■■/ ; • Financial or business: plan, for the laboratory ...-..■-.•■=■■., , ; a -:r 

WADA may require an update of this documentation during the process of 
accreditation. ■..._-, 

; 6*1. 3 Provide a letter of support 

According - 5 tp 4,1.2 the laboratory shall provide .necessary letters of: support 
/containing; the required information from the relevant national public authorities, or 
National Olympic Committee, or National Anti-Doping Organization. 

6.1*4 Conduct Initial visit 

If necessaryy WADA shall conduct an initial visit (2-3 days) to the laboratory : at the 
laboratory's expense. The purpose of this visit is to clarify jssues with regard to the 
accreditation process and the defined requirements in the International Standard for 
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Laboratories and to obtain: information about different aspects of the laboratory 
relevant for the accreditation. 



6.1.5 Issue final report and recommendation 

Within eight (8) weeks after the initial visit or the receipt of the questionnaire, WADA 
will complete and submit a reportTro the" laboratory.' In* the report WADAvi'\\\ rMke 
the necessary recommendations concerning giving the laboratory status as a WADA 
Probationary laboratory br c if this is not the case/identifying needed improvements in 
order to be a WADA Probationary laboratory. 

6.2 Preparing for WADA Laboratory Accreditation 

A probationary period* sft^ll^ be defined for, a W^DA'Probatioriary Laboratory. The 
period will range from 12 to 24 months depending on the status of the laboratory 
with regard to the defined requirements (refer to Section 4.1). The main* purpose of 
this period is that the laboratory shall prepare for initial accreditation:- 'During this - 
period, WADA -will provide appropriate feedback to assist the laboratory in improving 
the quality of its testing process. In this period the laboratory shall: : ; 

6.2.1 Obtain ISO 17025 accreditation 

The laboratory shall prepare and establish the required documentation' ^and system 
■according to the requirements in Application of ISO 17025 to Analysis of Doping 
Control Sample (Section 5) arid the ISO 17025. Based on this, the laboratory shall 
initiate and prepare for the accreditation process by consulting with a relevant 
national accreditation body. An audit team consisting of representatives from a 
national accreditation body, including independent technical assessors recommended 
by WADA will audit the laboratory. Copies of the Audit Report shall be sent to 
WADA. The laboratory has to correct any identified non-confbrrriities within defined 
time-frames and document this accordingly. Copies of the documentation of the 
correction of the non-conformities should be sent to WADA: 

6.2.2 Participate in the WADA Proficiency Testing Program ■■..:■/ 

The laboratory must complete a minimum of one year of successful participation in 
the WADA Proficiency Testing prbgrarn- prior to achieving initial accreditation. (See 
Annex A for description of the Proficiency Testing program.) 

As a final proficiency test, the laboratory shall analyze 20-50 urine Samples in [the 
presence of a WADA representative. Costs associated with the WADA on-site visit 
shall be at the laboratory's expense. The laboratory shall successfully identify and/or 
document a concentration in excess of the threshold of all of the Prohibited 
Substances, Metabolite(s) of 'Prohibited Substances, or Markers) of -Prohibited 
Substances or Methods within five (5) days of the laboratory opening the Samples. 
The laboratory shall provide a Certificate of Analysis for each of the Samples in the 
proficiency test. For negative Samples, WADA may request all or a- portion of the 
negative screening data. For each of the Samples for which there is an Adverse 
Analytical Finding, the laboratory shali provide a Laboratory Documentation Package . 
This data shall be submitted within two (2) weeks of submission of the initial report. 
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6.2.3 Implement Code of Ethics 

The laboratory shall communicate the Code of Ethics (Anftex B) to?all employees and 
ensure understanding of and commitment to the different aspects of the Code of 
Ethics. 

6.2.4 Plan and implement research activities 

The laboratory shall develop a:plan for its research and development activities in the 
field of Doping Control within a 3 year period including a budget. At least two 
research and development activities shali be initiated and implemented within the 
probationary period. 

6.2.5 Plan and implement sharing of knowledge 

The laboratory shall prepare and convey information and knowledge on at least two 
specific issues to the other WADA accredited Laboratories within the probationary- 
period. • "- ; ' '- 

6.3 Obtaining WADA Accreditation 

6.3.1 Participate in a WADA accreditation audit 

In the last phase of the probationary period WADA Will prepare in cooperation with 
the laboratory a final WADA accreditation audit. Representatives of WADA will audit 
compliance of the defined requirements in the. Application of ISO 17025 to Analysis 
of Doping Control Samples (Section 5) and the practice and documentation of the 
laboratory. If WADA has participated in the initial ISO audit, the f\na\ WADA audit . 
may be a document audit. Otherwise, the audit can be cohducted together with the 
national accreditation, body or separately if more practical. Should an on-site audit 
take place by WADA, the associated cost shall be at the laboratory's expense. Based 
on the audit, WADA will issue an Audit Report and submit this to the laboratory. If 
needed, the laboratory will have to correct Identified non-compliances within defined 
time-frames and report these to WADA. 

6.3.2 WADA report and recommendation 

' Based on the relevant documentation, from, the laboratory, any WADA technical 
advjsbr feedback, and the relevant accreditation body (Audit Report), r WADA_ will 
make a final report including a recommendation' concerning the accreditation of the 
laboratory. The report and recommendation will be submitted to the WADA 
Executive Committee for approval. In case that the recommendation is that the 
laboratory should not he accredited;, the labdrdtory will '."have" fa hiaximum of six (6) 
months to correct and improve specific parts of their operation, at which time a 
further report will be made by WADA. ' 

6.3.3 Issue and publication of Accreditation certificate 

A certificate signed by a duly authorized representative of WADA shall be issued in 
recognition of an accreditation. Such certificate shall specify the name of the 
Laboratory and the period for which the certificate is valid. Certificates may be 
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issued after the effective date, with retroactive effect. A list of accredited 
Laboratories will be published annually by WADA. 



6.4 Maintaining WADA Accreditation 

6.4.1 Provide a new letter of support 

Letter(s) of Support from a national public authority or National Olympic Committee 
or National Anti-Doping Organization responsible for a national Doping Control 
program or an International Federation responsible for an international Doping 
Control program shall be required in years in which there is an ISO 17025 re- 
accreditation audit. 

A letter of support from the host organization renewing its commitment to the 
Laboratory shall also be required . in conjunctiqn with each ISO 17025 re- 
accreditation audit.. 

6.4.2 Document annual number of tests 

The Laboratory shall periodically report the results of all tests performed to WADA in 
a specified format. WADA will monitor Sample test volume performed by the 
Laboratory . If the number of Samples falls below 1500 per year, WADA Laboratory 
accreditation will be suspended or revoked in accordance with Section 6.4.8. 

6.4.3 Flexible Accreditation " ' '"' 

WADA accredited Laboratories may add or modify scientific methods or add analytes 
to its scope. of work without the need for approval by the body that completed the 
ISO/IEC 17025 accreditation of that Laboratory . Any analytical method or procedure 
must be properly selected and validated and included, in the scope of the Laboratory 
at the next ISO audit if use is continued. 

6.4.4 Document Compliance with the WADA Laboratory Code of Ethics : 

The Laboratory Director must send a letter of compliance to WADA evehjf year. 

The Laboratory may be asked to provide documentation of compliance with the 

provisions of the Code of Ethics (Annex B). 

6.4.5 Document implemented research, activities 

The Laboratory must supply an annual' progress report t6 WADA_ documenting 
research and development results in the field of Doping Co/rtroV and dissemination of 
the results, .the Laboratory should ajso relate research and deyelopment plans for 
the next year. 

6.4.6 Document implemeM 

the Laboratory must supply an annual report sharing of knowledge with al) other 
WAbA-accred\ted Laboratories. 
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6.4.7 Participate in WADA /ISO periodical audits and the re-accreditation 
audit 

WADA reserves the right to inspect and audit the Laboratory at any time. The notice 
of the audit/inspection will~.be. made in writing to the . Laboratory Director. In 
exceptional circumstances, the audit/inspection may be unannounced. 

6.4.7.1 WADA/IBO Re-accreditation audit : ., 

The Laboratory must receive ISO/IEC 17025 accreditation including 
compliance with the Application, of ISO 17025 for Analysis of Doping 
Control Samples (Section 5 of this document). The audit team may 
include a WADA Consultant t0- augment the auditing team selected by 
the national accrediting body for the re-accreditation audit. 

Copies of the audit summary report as well as th© Laboratory responses 
must be sent to WADA. The Laboratory shall also provide a copy of the 
ISO 17025 certificate obtained from the national certifying body. 

6.4.7.2 ISO Periodical audit 

In years when a periodical ISO/IEC 17025 audit \£ required, the 
Laboratory shall provide WADA with a copy of any external audits and 
evidence of corrective actions for any non-compliance. 

6.4.8 WADA report and recommendation 

WADA Will annually review Laboratory compliance with the requirements listed in 
Sections 4 and 5. With the exception of fe-accreditation and other required on-site 
audits, the annual review will consist of a documentation audit. WADA may require 
documentation from the Laboratory . Failure of the Laboratory to provide information 
requested in evaluating performance by the specified date shall be considered a 
refusal to cooperate and result in Suspension or Revocation of accreditation. 

WADA will consider the overall performance of the Laboratory in making decisions 
regarding continued accreditation. Applicant Laboratory performance on aspects of 
the standards described in Section 5 (such as turn-around times,, Documentation 
Package contents) and feedback from-client organization's) may be considered in this 
auditing. "■■'-■■- "•"" T -■■■<'■ ■'■ ■ >' 

6.4.8.1 Maintenance of accreditation 

In the event that the Laboratory has maintained satisfactory 
• performance, WADA will recommend to the WADA Executive Committee 
that the Laboratory be re-accredited. 

6.4.8.2 Suspension of accreditation 

"Whenever WADA has reason to believe that Suspension may be 

: required and that immediate action is necessary in order to protect the 

interests of WADA and the Olympic movement, WADA may immediately 

suspend a Laboratory 's accreditation. If necessary, such decision may 

be taken by the Chairman of the WADA Executive Committee. 
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t°' Examples of actions that: could result in Suspension of accreditation 

include: 

■ '■■• Suspension of ISO 17025 accreditation; 

• failure to take appropriate corrective action after an unsatisfactory 
performance; 

• lack of compliance with any of the requirements or standards listed 
in WADA International Standard for Laboratories (including Annex 

V ,. A. Proficiency Testing); > ■■.•■;. 

■ ;- • failure to cooperate with WADA or the relevant Testing Authority in 

..;;•■ providing documentation; , 

• failure. to comply with the WADA Laboratory Code of Ethics. 

WADA may recommend a Suspension of accreditation at any time based 
,: u;on the results of the Proficiency Testing :program.> -,r 

: n The period, and terms of Suspension shall be proportionate to the 
seriousness of the non-compliance(s) or lack of performance and the 
need to ensure accurate and reliable drug testing of Athletes. A period 
of Suspension shall be' up to 6 months, during which time any non- 
compliance must be corrected. If the non-compliance is not corrected 
during the Suspension period/ the Laboratory accreditation will be 
revoked. 

In the case of a non-compliance WADA may suspend the Laboratory 
from performing analyses for any. Prohibited Substances.. If WADA 
determines that the noncompliance is limited to a class of Prohibited 
Substances, WADA may limit the suspension to analysis for the class of 
compounds in which the non-compliance occurred. 

6.4.8.3 Revocation of accreditation 

^he WADA, Executive Committee revokes accreditation of- any 
Laboratory accredited under these provisions if WADA determines that 
Revocation is necessary to : ensure the full reliability and accuracy of 
j :-drug tests and the accurate reporting of test results. Revocation of 
accreditation may be based on, but not limited to, the following 
considerations: 

• Loss of ISO. 17025 accreditation; . 

• Unsatisfactory performance in analyzing and- reporting results of 
drug tests .. .„• .... ,. : 

• Unsatisfactory participation in performance evaluations or Laboratory 
on-site audits; 

• Failure: to take appropriate, corrective action , following an 
unsatisfactory performance either in Testing or in a proficiency test; 

• A material violation of this standard or other condition imposed on 
the Laboratory by WADA; 
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• Failure to correct a lack of compliance with any of the requirements 
or standards listed in WADA International Standard for Laboratories 
(including Annex A. Proficiency Testing) during a Suspension period; 

• Failure to cooperate, with WADA or the relevant Testing Authority 
during the Suspension phase; 

• -A serious violation of the Code of Ethics; 

• Conviction of any key personnel for any criminal offence committed 
y m- that is related to the operation of the Laboratory ; or 

• ■:■ Any other cause that materially affects the ability of the Laboratory 

to ensure the full reliability and accuracy of drug tests and the 
accurate reporting of results. 

A Laboratory whose accreditation has been: revoked is ineligible • to 
perform testing of Doping Control 'Samples for any Testing Authority . 

If a Laboratory ^ whose accreditation has been revoked should seek 
accreditation, it shall begin the process as a new laboratory; ; as . 
described in Section 4;1 7 unless there are exceptional circumstances or 
justifications as ^determined solely by WADA.: In the case of exceptional 
circumstances, WADA shall determine what steps shall be followed prior 
to granting a new accreditation. 



6.4.9 Notification -/■■... 

6,4.9.1 Written Notice - :: ,. , : ■•,,. 

When a Laboratory is suspended or WADA seeks to revoke 
accreditation, WADA must immediately serve the Laboratory with 
,, written notice of the Suspension; or proposed Revocation by facsimile 
mail, personal service, or registered or certified mail, return receipt 
requested; This notice shall state the following: 

1) The reason for Suspension or proposed Revocation ; 

2) The terms of the Suspension or proposed Revocation ; and 

<SiV\ •■■-* ;.:,: ■, ': ■ -3)- ^ The period of Suspension. -v- :■. . ■ ;■-■ ■ ■. ,c-. ; r ■'■■>...' 



.6.4.9.2: Effective Date . ; - : k -■;. 

A" Suspension is immediately effective. .; A proposed Revocation is 
effective 30 calendar days after the date on the written notice or, if 
review is requested, upon WADA's decision to uphold the proposed 
Revocation ; A Laboratory who has received notice that its accreditation 
is in the process of being revoked shall, be suspended until the 
Revocation is made final or is rescinded by WADA. If WADA decides not 
to uphold the Suspension or proposed Revocation , the Suspension is 
terminated immediately, and any proposed Revocation shall not take 

■.■■■■::;: ,;■ place.-. .. ..,, 
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6.4.9.3 Public Notice 

WADA will immediately notify all relevant national public authorities, 
National Anti-Doping Organizations, National Olympic Committees, 
International Federations,, and the IOC of the name and address of any 
Laboratory that has had its accreditation suspended or revoked, and the 
name of any Laboratory that has had its Suspension lifted. 

WADA will provide to any Testing Authority , , upon; written request, 
WADA's written -decision which upholds or denies the Suspension or 
. proposed Revocation . 

6.4.10 Re-accreditation Costs 

On an.. annual, basis, M64.DA.will invoice the Laboratory for a portion of the costs 
associated with the re-accreditation process. The Laboratory shall assume the travel 
and accommodation expenses of the WADA representative(s) in the event of on-site 
inspections. ' 

6.4.11 Issue and publication of Accreditation certificate 

If maintenance of accreditation is approved, the Laboratory shall receive a certificate 
signed by a duly authorized representative of WADA issued in . recognition of such 
accreditation. Such certificate shall specify the name of the Laboratory and the 
period for which the certificate shall be valid. Certificates may be issued after the 
effective date, with retroactive effect. ■ 

6.5 Accreditation Requirements for Satellite Facilities for Major Events 

In- general, the reporting time requirements for a major Event require that the 
1 Laboratory facility be at the location In proximity to the competition such that 
Samples can be delivered by Event Doping Control staff. -This may require re- 
location of an existing Laboratory for a period of time sufficient to validate operations 
at the satellite facility and perform the testing for the Event. 

In extraordinary circumstances, Samp/es may be transferred to an existing 
Laboratory facility. There must be agreement between the Major Event Organization 
and WADA regarding whether testing requirements such as turn-around time and the 
Athlete rights are met for in any eventuality. If the Laboratory is functioning within 
its regular facility, the requirements stated below with respect to facilities do not 
apply. The Laboratory will, however, be required to report :on staffing, equipment, 
and Sample transport issues, , ~ 

the Laboratory shall be ■responsible for providing WADA with regular updates on the 
progress of the testing facilities. 

6.5.1 Participate in an initial WADA/ISO visit/inspection 

WADA may visit the Laboratory facility as soon as it is available to determine 
whether the facility is adequate. Expenses related to such a visit shall be at the 
Laboratory 's expense. Particular emphasis will be placed on the adequacy of security 

International Standard for Laboratories, version 3.0 ; 44w ADA0065 

June 2003 



considerations,; the- physical layout of the spate to* ensure; that adequate separation 
of various parts of the Laboratory are maintained, and to provide a preliminary 
review of other key support elements. 

6.5.2 Document ISO/IEC 17025 accreditation of the satellite facility ■■>-■,-■ 

At least one month prior to the major Event; the Laboratory must provide 
documentation that the national accrediting body has provided ISO/IEC accreditation 
for the satellite facility in compliance with the Application oMSO/IECr 17025 to the 
Analysis of Doping Control Samples (Section 5). WADA may require that a WADA 
consultant be present at the national accrediting, body audit of the satellite facility. 
WADA's expenses associated with such audit, will be at the Laboratory 's expense. 

6;5.3 Complete a Pre-Event Report on Facilities and Staff 

At least one (1) month prior to the Event, the. Laboratory must report:. ■■-■■■;' 

,. • Listpf Laboratory staff .:.; ., . ■'*. ./■■> .:■■ >' 

o r =- • List of staff . scientists not normally employed by the/ Laboratory (if 

required) . - : v 

. ■::■■• Training plan for new staff scientists - 

■.•■ Lisfcof instrumental resources and equipment 

• Procedure manual specific to the satellite facility including analytical 
methods 

• Summary of results management process including criteria for determining 
positive and negative results 

• Methods of reporting test results in a secure manner to' the appropriate 
authorities 

Any changes that occur prior to the Event should be immediately reported to WADA. 

Even if the testing is to be done at the Laboratory 's regular facility, the Pre-Event 
Report must be completed, particularly in regard to personnel changes and any 
additional equipment. 

6.5.4 Participate in WADA accreditation audit 

. . -„'-y':y. ■."*.■■.'- . vV: ; : .<■■".. ..-•£■■ . >:.v< t.-.' .fauafc. "--"■' ^, ; ■■■. ' ■■■■ '■■■ ; , : ?V. . -. ! -u7i ■ *VK" 

WADA may choose to perfpf^aiii'Tpd^pende/it^ori-site audit or a dpcpment audit of 
the satellite facility. Should ari on-site audit* take place, V&ADA expenses' related to 
the audit will be at the Laboratory 's expense. This audit may include analysis of a set 
of proficiency testing'samp|es. The; full coffiplerrient of staff must be in attendance. 
Particular emphasis will be placed on involvement" of hewstaff members to assess 
their competence. ./..., = ,..■., 

6.5.5 Review the reports and correct identified non-conformities 

thfe '••' Laboratofy director mUst address and correct any identified riort-'compliahces. 
the audit report "aficf documentation of the corrective actions must be submitted to 

WADA. ='■■'::«■■'■■ ' -■•.■-:- '■ 
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6.5.6c Issue and publication of a temporary, and limited Accreditation 
• certificate. 

Based on the documentation provided, WADA shall make, a decision regarding 
accreditation of the Laboratory . In the event that accreditation is awarded, WADA 
shall issue.^an accreditation for the period, of the Event and an appropriate, time 
before and after the actual competition. 

6.5,7 Monitoring and assessment during the Ei^e/rt 

J WADA may choose at its sole discretion to have an observer in the Laboratory during 
the Event. The Laboratory Director is expected to provide full cooperation to the 
observer. . -..,',.-..,.■ 

WADA, in conjunction with the Majmf Everit Organization ^vvili submit double blind 
proficiency testing samples to the Laboratory . - ;■■■.■ .- ; ~ 

In the event of a false positive, the Laboratory will immediately cease testing for the 
class of Prohibited Substances and Methods. The Laboratory shall apply corrective 
actions within 12 hours of notification of the false positive. All Samples analyzed 
prior to the false positive will be re-analyzed for. the class of Prohibited Substances 
and Methods for which the non-complfanceboceurred. The results of the investigation 
and analysis will be presented to- WADA within' 24 hours unless otherwise agreed in 
writing. 

In the event of a false negative, the Laboratory will be required to ■ investigate the 
root cause and apply corrective- actions within 24 hours of notification of the false 
negative result. A representative group of Samples in appropriate number to ensure 
that the risk of false negatives is minimal will be re-analyzed for the class of 
Prohibited Substances and Methods for which the non-compliance occurred; The 
results of the investigation arid analysis will be presented to WADA within 48 hours 
unless otherwise agreed in writing. ' 



7.0 Requirements for supporting an Adverse Analytical 
';:' : ^ ftt\$/ing U\ thei AifliidiGalEJ^ Froce^s _/ 

T n ,l^- ?e ^!°n. describes the relevant- procedures to be followed where an ; Athlete 
y^iNenges sin^dverse Analytical 'Finding in a^ hearing as provided for by the Code. 

7.1 Laboratory Documentation Package >•■;■-■■■. 

Insupport of anYAdverseAnalyti^^inding the Laboratory is. required j'fri pro vTrfe fop 
Labdratorv Documentation Package 'described in detail Jn the Technical .D^cuiTienjt on 
Laboratory Documentation Packages. ' " := '"'' ' ' f„ 

The Laboratory is not required to provide any documentation not specifically included 

in the Laboratory Documentation Package. Therefore, the Laboratory is not required 

to support an Adverse Analytical Finding by producing, either to the Testing Authority 
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or in response to discovery requests related to thet hearing, standard operating 
procedures, general quality management documents (e.g., ISO compliance 
documents) or any other documents not. specifically required by Technical Document 
on Laboratory Documentation 'Packages. References in the Internationa/ Standard 
for Laboratories to ISO requirements are for general quality control purposes only 
and have ho applicability to any adjudication of any specific Adverse Analytical 
Finding. ... ';v ",'... 
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- PART THREE: ANNEXES 

ANNEX A - WAD A PROFICIENCY TESTING PROGRAM 

The WADA Proficiency testing (PT) Program is designed to evaluate Laboratory 
proficiency and to irriprove test result uniformity between Laboratories , and to 
provide educational opportunities for the WC4D>A-accredited Laboratories . the 
purpose of the individual PT sample will determine its composition and form. 

1. Probationary period 

The Proficiency Testing (PT) program is a part of the initial evaluation of a Laboratory 
seeking accreditation. In addition to providing samples as part of quarterly PT 
samples, the WADA will provide upon request samples from past PT rounds in order 
to allow the applicant Laboratory with an opportunity to evaluate its performance 
against the recorded performance of accredited Laboratories . 

All procedures associated with the handling and testing of the PT samples by the 
Laboratory are, to the greatest extent possible, to be carried out in a manner 
identical to that applied to routine Laboratory Samples, unless otherwise specified. 
No effort should be made to optimize instrument (e.g., change multipliers or 
chromatographic columns) or method performance prior to analyzing the PT samples 
unless it is a scheduled maintenance activity. Methods or procedures used in routine 
testing should be employed. 

Successful participation in 12-24 months of PT sample rounds is required before a 
Laboratory is eligible to be considered for accreditation. The PT samples shall occur 
at least quarterly and will consist of a minimum of five (5) samples per challenge. At 
least four (4) PT samples will contain Threshold Substances . Blank and adulterated 
samples may also be included. 



2. Maintenance/Re-accreditation period 

After accreditation, Laboratories shall be challenged with at least five (5) PT samples 
each quarter. Each year at least two (2) samples will contain Threshold Substances . 
Blank and adulterated samples may be included. 

Ali procedures associated with the handling and testing of the PT samples by the 
Laboratory are, to the greatest extent possible, to be carried out in a manner 
identical to that applied to routine Laboratory Samples, unless otherwise specified. 
No effort should be made to optimize instrument (e.g., change multipliers or 
chromatographic columns) or method performance prior to analyzing the PT samples 
unless it is a scheduled maintenance activity. Methods or procedures not used in 
routine testing should not be employed. 
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2.1 Open PT Samples 

The Laboratory may be directed to analyze a PT sample for a specific Prohibited 
Substance. In general, this approach is used for educational purposes or for data 
gathering. 

2.2 Blind PT Samples 

The Laboratory will be aware that, the sample is a PT sample, but will hot be aware of 
the content of the sample. Performance on blind PT samples is to be at the same 
level as for the open or noh-blihd PT samples. 

2.3 Reporting - Open and Blind Proficiency Samples ........ 

The Laboratory should report the results of open and blind PT samples to WADA in 
the same manner as specified for routine Samples. For some samples or PT sample 
sets f additjonal information may be requested from the Laboratory . 

2.4 Pouble Blind Proficiency Sample 

The Laboratory will receive PT sample sets which: are indistinguishable from normal 
testing.sampl.es. The samples may consist of blank, adulterated or positive samples. 
These samples may be used to assess turn-arpund time,- compliance with 
documentation package requirements, and other hoh-analytical.performahce criteria 
as well as Laboratory proficiency. 



3. Proficiency test Sample Composition 

3.1 Description of the Drugs 

PT samples contain those Prohibited Substances, Meiaboliie(s) of Prohibited 
Substances, and Marker(s) of Prohibited Substances and Methods;^: which each 
accredited Laboratory must be prepared to assay jn concentrations that allow 
detection of the analytes by commonly used screening techniques. These are 
generally concentrations that might be expected in the urine of drug users. For 
some analytes, the sample composition may consist of the parent drug as well as 
major Metabolites. The actual composition of the PT samples supplied to different 
Laboratories in a particular PT sample may vary but, within any annual period, all 
Laboratories participating are ^expected to haye ^analyzed the same total set. of 
samples. 

A sampte may contain more than one Prohibited Substance^ MetaboJite(sj, or Marker 
of a Prohibited, Substance or Method. A PT sample wiij not contain more than' three 
substances or. their Metabolite(s), or Markers of Prohibited $ubstances t or Methods. 
It is possible that .the_ sample will contain multiple Metabolites of a single substance, 
which would represent the presence of a single Prohibited Substance. All Metabolites 
detected should be reported according to the Laboratory 's standard operating 
procedures. 

3.2 Concentrations 

PT samples may be spiked with Prohibited Substances and/or their Metabolites or 
may be from authentic administration studies. For Threshold Substances , the 
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concentration in the sample will be guided by, but not limited-to, one of the following 
criteria: 

i) at least 20 percent above the threshold for either the initial assay or the 
confirmatory test, depending on which is to be evaluated; 

il) near or below the threshold limit for special purposed In this" case, the 
Laboratory would be directed to analyze the Sample for a particular Prohibited 
Substance as part of an educational challenge and will hot be considered for 
evaluation for the purposes of the PT program. 

For Non-threshold Substances , the concentration will be guided by, but not limited 
to, one of the following criteria: 

i) the Prohibited- Substance and/or' its major M^tabolite(s) will be present in 
quantities greater than the Minimum Required Performance Limit : 

ii) the Prohibited Substance and/or its major Meiabbiite(s) w\\\ be i present near 
the limit of detection for special purposes. In this case, the Laboratory would " 
be directed to analyze the sample for a particular Prohibited Substance as part 
of an educational challenge and will not be considered for evaluatidn for the 
purposes of the PT program. 

These concentrations and drug types may be changed periodically in response to 
factors such as changes in detection technology and patterns of drug use. 

Negative samples do not contain concentrations of any of the target drugs above the 
Minimum Required Performance Limit when analyzed by the normally used methods. 

3.3 Blank or Adulterated Samples 

PT samples include those that do not contain prohibited drugs or samples which have 
been deliberately adulterated by the addition of extraneous substances designed to 
dilute the sample, degrade the analyte or to mask the analyte during the analytical 
determination. 



4i : Evaluation of Proficiency testing Results • 

4.1 Evaluation of Quantitative Results 

When a quantitative determination has been reported, the results can be scored 
based^n the true or consensus value of the : sample analyzed and a standard " 

deyj^tiqn whith may be set either by the group results or according to the expected 
precisibn of the measurement The z-score is calculated using the equation ' 

Where x is the value found 

x is the assigned value 

5 is the target value for standard deviation 
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The target relative standard deviation will be set in such a way that an absolute z- 
score between two (2) and three (3) is deemed questionable performance. Az- 
score greater than three (3) is deemed unacceptable performance. 

In addition, re-scaled sum of score (RSZ) and re-scaled sum of squared scores 
(RSSZ) will be calculated. While the.z score gives .an estimate of bias, the RSZ, by 
retaining the sign of the biases, wHK reflect consistent systematic bias. The RSSZ, by 
eliminating the possibility that r^positive and negative bias will cancel, provides 
another indicator of bias. The RSZ and RSSZ are calculated by the equations 



•■■• -■ Rssz=yS. ■..-■.-■ 

■'•.-. ■. • . . .■ m ■ ■■./■■ '■ 

where m is the number of tests. 

4.2 Probationary Period 

4; 2.1 Any false positive reported automatically disqualifies a Laboratory -from further 
consideration for accreditation. The Laboratory will be eligible for 
reinstatement upon providing documentation that satisfies : WADA that 
remedial and preventative actions haye been implemented. 

4.2.2 An applicant Laboratory is to achieve an overall grade level of 90 percent for 
PT samples required during the probationary- period, I.e., it must correctly 
identify and confirm 90 percent of the total drug challenges (qualitative 
including adulterated samples). 

4.2.3 An applicant Laboratory is to obtain satisfactory Z-scores for any quantitative 
results reported based on the mean of three replicate determinations. For the 
purposes of accreditation a quantitative result, is required for. threshold drugs. 
The relative standard deviation is to be commensurate with ; the validation 

-.-. :■ data. .;' if . ■•..■ . -u v 

Any Laboratory that fails to achieve a satisfactory score for. at least 90% of the 
quantitative determinations during the probationary period will be disqualified 
from further consideration. If the Laboratory receives fewer than 10 samples 
■>v for quantitation. In the year, the Laboratory , may be- allowed a single 
unsatisfactory result in the quantitative portion of the PT program duFing a 12 
v.: month period. The Laboratory will be eligible for reinstatement upon. providing 
documentation that satisfies WADA that remedial and preventative actions 
have been implemented. 
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4.3 Maintenance and Re-Accreditation Period 

4.3.1 No false positive drug .. identification is acceptable for any drug and the 
following procedures are to be followed when dealing with such a situation: 
i) The Laboratory is immediately informed of a false positive error by the 

WADA. -.--■• .-. 

ii) The Laboratory is to provide the WADA with a written explanation of the 
reasonscf or the error within five (5) working days. This , explanation is to 
include the submission of all quality control data from the batch of samples 
that included the false positive sample, if the error is deemed to be 
technical/scientific. 
Hi) The WADA shall review the Laboratory 's explanation promptly and decide 

what further action, if any, ; to take. 
iv)If the error is determined to be an administrative error (clerical, sample 
mix-up, etc), the WADA may direct the Laboratory to take corrective action 
to minimize the occurrence of the particular error in the future and, if there 
is reason to believe the error could have been systematic, may require the - 
Laboratory to review and re-analyze previously run Samples. 
v) If the error is determined to be a technical or methodological error, the 
Laboratory may be required to re-test all Samples analyzed positive by the 
Laboratory from the time of final resolution of the error back to the time 7 of 
the iast satisfactory proficiency test round. A statement signed by the 
Laboratory Director shall document this re-testing. The Laboratory may 
also be required to notify all clients whose results may have been affected 
of the error as part of its quality management system. Depending on the 
type of error that caused the false.- positive, this retesting may be limited to 
. one analyte, a class of Prohibited Substances or Methods, or may include 
any prohibited drug. The Laboratory shall immediately notify the WADA if 
any result on a Sample that has been reported to a client is detected as a 
false positive. WADA may suspend or revoke the Laboratory 's 
accreditation. However, if the case is one of a less serious error for which 
effective corrections have already been made, thus reasonably assuring 
that the error will not occur again, the WADA may decide to take no further 
action. 
' .vi) During the time required to resolve the error; the Laboratory remains 
accredited but has a designation indicating that a false positive result is 
pending resolution. If the WADA determines that the- Laboratory 's 
accreditation must be suspended or revoked, the Laboratory 's official 
status becomes "Suspended" or "Revoked 7 ' until the ■ Suspension or 
;:■--■ Revocation is lifted or any process' complete. ,- 

-4,3.2 An accredited Laboratory must correctly identify" 100 percent of the Prohibited 
Substances to pass the round of PT samples. It must correctly identify and 
confirm 100; percent of the total PT samples (qualitative including adulterated 
samples). 

4.3.3 An accredited Laboratory is to obtain satisfactory Z-scores for any quantitative 
results reported based on the mean of three replicate determinations. For the 
purposes of accreditation a quantitative result is required for threshold drugs. 
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The relative standard deviation is to be commensurate with the validation 
data. .-■ "-,.■■-:., -. > > 

Any Laboratory that fails to achieve a satisfactory score for quantitative 
determinations will. be deemed to.have failed that sample challenge. The 
Laboratory must achieve a satisfactory score : on 90% of the quantitative 
samples during, the year. If the Laboratory receives fewer than 10 samples for 
quantitation in the year, the Laboratory may be allowed a single unsatisfactory 
result in the quantitative. portion of the PT program during a 12 month- period. 

4.4 Laboratories failing a proficiency test round are informed immediately by 
WADA. Laboratories must take and report corrective action within 30 calendar 
days to WADA. Laboratories may otherwise be advised by WADA to take 
corrective action for a given reason or to change a corrective action Which has 
previously been reported to WADA. The corrective action reported to WADA 
must be implemented in the routine operation of the Laboratory . Repeated 
failures of the same type will result in WADA requiring corrective action. 

Laboratories failing two consecutive rounds of the PT scheme will be 
immediately suspended. The Laboratory is required to provide documpnt-atinn 
of corrective action with 10 working days of notification of Suspension .- Failure 
to do so will result in immediate Revocation of the accreditation. Lifting of the 
Suspension occurs only when corrective action has been taken and reported to 
the WADA. The WADA may choose, at its sole discretion, to submit additional 
' PT samples to the Laboratory or to require that the Laboratory be re-audited, 
at the "expense of the Laboratory after having furnished satisfactory results for 
another proficiency testing round. 

4.5 WADA is to evaluate the annual performance of all accredited Laboratories . 
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ANNEX B - LABORATORY CODE OF ETHICS 

'■■li Confidentiality 

The heads of Laboratories, their delegates and Laboratory staff shall not discuss 
or 'comment to the media on individual results prior to the completion of any 
: adjudication without consent ©f the organization that supplied sample to the 
Laboratory and the organization that is asserting the Adverse Analytical Finding in 
adjudication. ; 

2. Research 

Laboratories are entitled to participate in research programs provided that the 
.: Laboratory director is satisfied with the bona fide nature and the programs have 
received proper ethical (e.g. human subjects) approval. 

2.1. Research in Support of Eloping Control 

The Laboratories are expected, to develop a program of research and 
development to support the scientific foundation of Doping Control. This 
research may consist of the development of new methods or technologies, the 
pharmacological characterization of a new doping agent, the characterization 
of a masking agent or method, and other topics relevant to. the field of Doping 
{ . Control. . 

2.2. Human subjects 

The Laboratories must follow, the Helsinki Accords, and any applicable national 
standards as they relate to the involvement of human subjects in research. 

Voluntary informed consent must also be obtained from human subjects in any 
drug administration studies for the purpose of development of a Reference 
Collection or proficiency testing materials. 

2.3. Controlled substances 

The Laboratories are expected to comply with the relevant national laws 
regarding the handling and storage of controlled (illegal) substances. 



3. Testing 

3.1. Competitions 

The Laboratories shall only accept and analyze Samples originating from 
known sources within the context of Doping Control programs conducted in 
competitions organized by national and international sports governing bodies. 
This includes national and international federations, National Olympic 
Committees, national associations, universities, and other similar 
organizations. This rule applies to Olympic and non-Olympic sports. 

Laboratories should exercise due diligence to ascertain that the samples are 
collected according to the World Anti-Doping Code International Standard for 
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Testing or the International Standard for Doping: Control (ISO/PAS 18873), or 
similar guidelines. These guidelines must include collection of Split Samples ? 
appropriate Sample container security considerations; and formal chain of 
custody conditions. 

3.2. Out-of-competition 

The Laboratories shall accept Samples taken during training (or Out-of- 
competition) only if the following conditions are simultaneously met: 

(a) That the Samples have been collected and sealed under the; conditions 
generally prevailing in competitions themselves as in Section 3.1 above; 
v (b) If the collection is a part of an anti-doping program; and 
(c) If appropriate sanctions will follow a positive case. 

'.•■-::.■;.'■ Laboratories shall not accept Samples} for the purposes of either screening or 
i; identification, from commercial or other sources when the conditions in the 
above paragraph are not simultaneously met. 

Laboratories shall not accept Samples from individual Athletes on a private 
basis or from individuals or organizations acting on their behalf. 

These rules apply to Olympic and non-Olympic sports, . 

3.3. Clinical or Forensic 

Occasionally the Laboratory is requested to analyze a Sample for a banned 
drug or endogenous substance allegedly coming from a hospitalized or ill 
Person in order to assist a physician in the diagnostic process. Under this 
circumstance, the Laboratory director must explain the pre-testing issue to the 
requester and agree subsequently to analyze the Sample only if a letter 
accompanies the Sample and explicitly certifies that the Sample is for medical 
diagnostic or therapeutic purposes. 

. The letter must also explain the medical reason for. the test. 

Work to aid in forensic investigations may be undertaken but due diligence 
should be exercisedto ensure that the work is requested by an appropriate 
agency or body. The Laboratory should not engage in testing or expert 
u testimony that wo,uld c call into question, the Integrity of the individual or the 
scientific validity of work performed in the anti-doping program. 

3.4. Other Testing 

; If.: the Laboratory accept^ Samples from an. entity that is not a Testing 
Authority recognized by the World Anti-Ddping Code,.\t is. the responsibility of 
the Laboratory Director to ensure that any Adverse Analytical Finding will be 
processed according to the Code and that the results cannot be used in any 
way by an Athlete or associated Person to avoid detection. 

The Laboratory should not engage in testing that undermines or is detrimental 
to the anti-doping program of WADA. The Laboratory should not provide 
results that in any way suggests endorsement of products or services for 
Athletes or sports authorities. The Laboratory should not provide testing 
services in defense of an Athlete in a Doping Control adjudication. 
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3.5. Sharing of Information and Resources 

3.6. New Substances 

The WADA-accredited Laboratories for Doping Control shall inform WADA when 
they detect a new or suspicious doping agent. 

•When possible, the Laboratories shall share information regarding the 
detection of potentially new or rarely detected doping agents 

3.7. Sharing of Knowledge 

Sharingof knowledge shall consist of/ but not be limited to, dissemination of 
information about new Prohibited Substances and Methods and their detection 
within sixty (60) days of discovery. This can occur, by; participation in scientific 
meetings, publication of results of research, sharing of specific details of 
..methodology necessary for detection, and working with WADA to distribute 
information by preparation of a reference, substance or biological excretion 
study or information regarding the chromatographic retention behaviour and 
mass spectra of the substance or its Metabolites. The Laboratory director or . 
staff shall participate in developing standards for best practice and enhancing 
uniformity of testing in the WADA-accred\ted Laboratory system. An example 
of the latter would be in establishing reporting standards for determination of 
an Adverse Analytical Finding. 

4. Conduct Detrimental to the Anti-Doping Program 

. The Laboratory personnel shall not engage in conduct or activities that 
undermine or are detrimental to the anti-doping program of WADA, an 
International federation, a National Ahti-Dpping Organization, a National 
Olympic Committee, a Major Event Organization Committee, or the 
International Olympic Committee. Such conduct could include, but is hot 
limited to, Conviction for fraud, embezzlement, perjury, etc. that would cast 
doubt on the integrity of the anti-doping program. 

No Laboratory employee or consultant shall provide -counsel, advice or 
information to Athletes or others regarding techniques or methods to mask 
1 detection of, alter metabolism of, or supptess 'excretion of a Prohibited 
Substance or Marker of a Prohibited Substance or Method in order to avoid an 
Adverse Analytical Finding. No Laboratory staff shall assist-an Athlete in 
avoiding collection of a Sample. This paragraph does note prohibit 
i presentations to educate Athletes^ students, or others concerning anti-doping 

programs and Prohibited Substances or Methods, 
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ANNEX C - LIST OF TECHNICAL DOCUMENTS 



Title 


Document 
Number 


Version 
Number 


Effective 
Date 


Laboratory Internal Chain of Custody 


TD2003LCOC 


1.2 


Jan 1, 2004 


Laboratory Documentation Packages 


TD2003LDOC 


1.3 


Jan 1, 2004 


Minimum Required Performance Limits for 
Detection of Prohibited Substances 


TD2003MRPL 


1.2 


Jan 1, 2004 


Identification Criteria for Qualitative Assays 
Incorporating Chromatography and Mass 
Spectrometry 


TD2003IDCR 


1.2 


Jan 1, 2004 


Reporting Low Concentrations of 
Norandrosterone and Noretiochanolone 






In progress 


Reporting guidance for testosterone, 
epitestosterone, and other endoqenous steroids 






In progress 


Reporting guidance for Salbutamol and other 
beta-2 agonists 






In progress 


Reporting guidance for gas 
chromatography/combustion/ isotope ratio mass 
spectrometry 






Future 


Reporting guidance for recombinant 
erythropoietin 






Future 
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PREAMBLE 

The World Anti-Doping Code International Standard for Laboratories is a mandatory 
level 2 International Standard developed as part of the World Anti-Doping Program. 

The basis for the International Standard for Laboratories is the relevant Sections in 
the Olympic Movement Anti-Doping Code. An expert group, together with a WADA 
Laboratory Accreditation Committee, has prepared the document and drafts have 
: been circulated for initial review and comment from all IOC accredited doping 
Laboratories and the IOC Sub-Commission, on Doping, and Biochemistry Of Sport. 

Version 1.0 of the International Standard for Laboratories was circulated to 
Signatories, governments and accredited laboratories for review and comments in 
November 2002. Version 2.0 was based on the comments and proposals received 
from these stakeholders. 

All Signatories, governments and Laboratories were consulted and have had the 
opportunity to review and provide comments to version 2.0. This draft version 3.0 
was presented for approval to the WADA Executive Committee on June 7 th 2003. 

The International Standard 'for Laboratories . wilj come inl&r effect : or*|anuc|ry;'l ?t 2004; ■■■: 

., r J£ fy*-'.: '.V* f ? :i ' ,K ?' *' '""■«■ ^ % 4^% **£ :X ' A''' 

Currently, Laboratories are accredited by the International Olympic Committee 
(IOC). As part of the transition of the>program from existing IQk.aecreditatjon ; to a. 
WADA accreditation, accreditation'.bodies shall require, the Ja&braEories to which thtey; 
grant and maintain accreditation to "cornply with" tRef requirements' of the 
International Standard for Laboratqries -.and IS^Q/IEC 17X125 by January 1 st ,. 2004. 
For Laboratories moving from IOC \o .-WADA'-ai^Rd^aiti^n (see S^Gtion'4.1.7), ah 
internal audit before January 1 st ; 2004 shall be kerned compliant with the 
International Standard for Laboratories . The next ISO surveillance . or re- 
accreditation audit conducted by the national accrediting body in 2004 shall 
document compliance with the International Standard for Laboratories . Laboratories 
seeking initial WADA accreditation shall have an on-sttq accreditation audit by their 
national accrediting body compliant with this standard 'before "receiving WADA 
accreditation. 

The official text of the International Standard for Laboratories shall be maintained by 
WADA and shall be published in English and French. In the event of any conflict 
between the English and French versions, the English version shall prevail. 
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PART ONE: INTRODUCTION, CODE PROVISIONS AND 
DEFINITIONS 

1.0 Introduction, Scope and References 

...The main purpose of the International Standard for Laboratories is to ensiire 
laboratory production of valid test results and evidentiary data and to achieve 
uniform and harmonized results and reporting from all accredited Doping Control 
Laboratories . ' "''"' 

The International Standard for Laboratories Includes requirements ; for WADA' 
accreditation of doping laboratories, operating standards for laboratory performance 
and description of the accreditation process. 

The International Standard for Laboratories r including all Annexes and Technical 
Documents, is mandatory for all Signatories to the Code. 

The World Anti-Doping Program encompasses all of the elements needed in order to 
ensure optimal harmonization and best practice in international arid national anti- 
doping programs. The main elements are: the Code (Level 1), International 
Standards (Level 2), and Models of Best Practice (Level 3). 

In the> introduction to the World Anti-Doping Code (Code), the purpose and 
implementation of the International Standards are summarized as follows: > 

"International Standards for different technical and operational areas within the anti- 
doping program will be developed in consultation with (he Signatories and governments 
and approved by WADA. The purpose of the International Standards is harmonization 
among Anti-Doping Organizations responsible for specific technical and operational parts 
of the anti-doping programs. Adherence to the International Standards is mandatory for - 
compliance with the Code. The International Standards may be revised from time to time 
by the WADA Executive Committee after reasonable consultation with the Signatories and 
governments. Unless provided otherwise in the Code, International Standards and all 
. revisions shall become effective on the date specified in the International Standard or 
, revision." , . ' 

Compliance with an International Standard (as opposed to another alternative 
standard, practice or procedure) shall be sufficient to conclude that the procedures 
covered by the International Standard Were performed properly. : . 

This document sets out the requirements for Doping Control Laboratories that wish ¥ 
to demonstrate that they are technically competent, operate art effective quality 
management system, and are able to produce forehsically valid results. Doping ~ 
Control ^Testing involves the detection, identification, and in some cases 
demonstration of the. presence greater than a threshold concentration of. drugs. and. 
other substances deemed to be prohibited by the list of Prohibited Substances arid 
Prohibited Methods (The Prohibited List) in human biological fluids or tissues. 
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The Laboratory accreditation framework consists of two main elements: Part Two of 
the standard: the Laboratory accreditation requirements and operating standards; 
and Part Three: the Annexes and Technical Documents. Part Two describes the 
requirements necessary to obtain WADA recognition and the procedures involved to 
fulfill the requirements. It also contains an application of the ISO/IEC 17025 
standard to the field of Doping Control. The<purpose of this section of the document 
Is to. facilitate consistent application and assessment of the ISO/IEC 17025 and the 
specific WADA requirements for Doping Control by accreditation bodies that operate 
in accordance with ISO/IEC Guide 58. The International f Standard .also sets forth, 
the requirements for Doping Control Laboratories when adjudication results as. a. 
consequence of an Adverse Analytical Finding 

Part Three of the Standard includes all Annexes. Annex A describes the WADA 
Proficiency Testing Program, -including performance criteria necessary- to maintain 
good standing in proficiency testing. Annex 6 describes the ethical standards 
required for continued WADA recognition of the Laboratory . Annex C is a list of 
Technical Documents. Technical Documents are issued, modified, and "deleted by =' 
WADA from time to time and provide direction to the Laboratories on specific 
technical issues. Once promulgated, Technical- Documents become- part of the 
International Standard for Laboratories . The incorporation of the provisions of the 
Technical Documents into the Laboratory 's quality management system is mandatory':, 
for WADA accreditation. ■': .'jo- 

in order to harmonize the accreditation of Laboratories to the requirements of 
ISO/IEC 17025 and the HMO/l-specific requirements for recognition, it. is expected 
that national accreditation bodies will use this standard, including the annexes, as a 
reference document in their accreditation audit process. .■.;.—, 

Terms defined in the Code, which are included in this standard, are written In italics. 
Terms, which are defined in this standard, are underlined. •■'.-. 

References 

These following references were consulted in the development of this document. The 
specific requirements and concepts of these documents do not supersede or' 
otherwise change the requirements stated in the International Standard for 
Laboratories 

A2LA, 2001. Proficiency Testing Requirement for Accredited Testing and Calibration 
Laboratories. 

EA-03/04 (August 2001). Use of Proficiency Testing as a Tool for Accreditation in 
Testing 

Eurachem Proficiency Testing Mirror Group (2000). Selection, Use and Interpretation 
of Proficiency Testing (FT) Schemes by Laboratories . 
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Eurachem/CITAC Guide, 2 nd Edition (2000) Quantifying Uncertainty in Analytical 
Measurement. 

European Union Decision 2002/657/EC Official Journal of the European Communities 
17.8.2002; L221: 8-36. 

ISO/IEC 17025:1999. General requirements for the competence of testing and., 
calibration laboratories. 

international Laboratory Accreditation Cooperation (ILAC) Document G-7: 1996, 
Accreditation Requirements and Operating Criteria fprrHorseracing Laboratories . 

ILAC Document G-15.-2001. Guidance for Accreditation to ISO/IEC 17025 

ILAC Document G-17:2002. Introducing the Concept of Uncertainty of Measurement 
in Testing in Association with the Application of the .Standard ISO/IEC 17025. 

ILAC Document G-19: 2002. Guideline for Forensic Science Laboratories . 

ILAC Document P-10:2002. JLAC Policy on Traceability of Measurement Results; 

National Clinical Chemistry. Laboratory Standards Document C-43A, 2002 [ISBN 1- 
56238-475-9]. "Gas Chromatography/Mass Spectrometry (GC/MS) Confirmation of ; 
Drugs; Approved Guideline." 

Olympic Movement Anti.-Doplng Code (1999) 

Society of Forensic Toxicology and American Academy of Forensic Sciences, . 
Toxicology Section, 2002 (Draft). Forensic Toxicology Laboratory Guidelines. 

Substance Abuse and Mental Health Services Administration (SAMHSA), United 
States Department of Health and Human Services (DHHS), 2001. Mandatory 
Guidelines for Federal Workplace Drug Testing Programs and Notice of Proposed 
Revisions (Federal Register 2001; 66: 43876-43882). 

World Anti-Doping Code . ■:,<■ 
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2.0 Code Provisidiiis 5 

The following articles in the Code directly address the International Standard for 
Laboratories : 

Code Article 3.2 Methods of Establishing Facts and Presumptions 

3.2.1 WADA-accredhed Laboratories are presumed to have conducted Sample analysis and \- 
custodial procedures in accordance with the International Standard for laboratory analysis. 
The Athlete may rebut this presumption by establishing that a departure from the International 
Standard occurred. If the Athlete rebuts.^the preceding presumption. by showing that a '■.'. 
departure from the International. Stana^ird occurred, then the Anti-Doping Organization shall ' t \ f 
have the burden to establish that such departure did not cause the Adverse Analytical Finding.'' '! 

Code Article 6 Analysis of Samples 

Doping Control Samples shall be analyzed in accordance with the following principles: "" 

6.1 Use of Approved Laboratories Doping Control Sample? 'shall be analyzed only in 
WADA-acctedited laboratories or as otherwise approved by WADA. The choice of the WADA- 
accredited laboratory (or other method approved by WADA) used for the Sample analysis shall be : 
determined exclusively by ihe'Anti-Doping'Organization responsible for results management 
[Comment: The phrase "or other method approved by WADA " is intended to cover, for example, 
mobile blood Testing procedures Which WADA has reviewed and considersto 'be -reliable.} 

6.2 Substances -Subject to Detection. Doping Control Samples shall be analyzed to detects 
Prohibited Substances and Prohibited Methods identified: on the Prohibited: List and. other :•• 
substances as may be directed by WADA pursuant to Article 4.5 (Monitoring Program). 

63 Research on Samples. No Sample may be used for any purpose other than the detection of. . 
substances (or classes of substances) or methods on the Prohibited List, or. as: otherwise identified . : i : 
by WADA pursuant to Article 4.5 (Monitoring Program), without the Athlete's written consent. 
6.4 Standards for Sample Analysis and Reporting. Laboratories shall analyze Doping 
Control Samples and report results in conformity with the International Standard for Laboratories :.,,., 
analysis. 

Code Article 13.5 Appeals from Decisions Suspending or Revoking Laboratory Accreditation 

Decisions by WADA to suspend or revoke a Laboratory's WADA accreditation may be appealed only by that 
Laboratory with the appeal being exclusively to CAS. 

Code Article 14.1 Information Concerning Adverse Analytical Findings and Other Potential 
Anti-Doping Rule Violations. An Athlete whose Sample has resulted in an Adverse Analytical 
Finding, or an Athlete or other Person who may have violated an anti-dqping rule, shall be notified by the 
Anti-Doping Organization with results management responsibility as provided in Article? (Results 
Management). The Athlete's National Anti-Doping prgawfetrf/on and mtemational Federation and fK^tZ54 , 
shall also be notified not later than the completion of the process described in Articles 7;1 and 7.2. ■ : 
Notification shall include: the Athlete's name, county, sport and discipline within the sport, whether the '■?' 
test was In-Competition or Out-of-Competition, the date of Sample collection and the analytical result 
reported by the laboratory, the same Persons and Anti-Doping [Organizations shall be regularly updated* : V? 
on the status and findings- of any review or proceedings conducted': pursuant to Articles 1- (Results '■ 
Management), 8 (Right to a Fair Hearing) or 13- (Appeals), and, in any case in which the period of,...; :> 
Ineligibility is eliminated under Article 10.5.1 (No Fault or Negligence)} or reduced under Article 10.5.2 ' P '■* ; ; 
(No Significant Fault or Negligence), shall be provided with a written reasoned decision explaining the 
basis for the elimination, or reduction. The recipient organizations shall not disclose this information 
beyond those Persons within the organization with a need to know until the Anti-Doping Organization with "■■.-"' 
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results management responsibility has made public disclosure or has failed to make public disclosure as 
required in Article 14.2. 



3.0 Terms and definitions 

3.1 Code defined Terms 

Adverse Analytical Finding: A report from' a Laboratory or other approved Testing 
entity that identifies in a Specimen the presence of a Prohibited Substance 1 or its 
Metabolites or Markers (including elevated quantities of endogenous substances) or 
evidence of the Use of a Prohibited Method. ' 

Anti-Doping Organization: A Signatory that is responsible for adopting rules for, 
initiating, implementing or enforcing any part of the Doping Control process. This 
includes, for example, the . International Olympic Committee, the International 
Paralympic Committee,, Major. Event Organizations that conduct Testing at their. 
Events, WADA, International Federations, and National Anti-Doping Organizations:.: 

Athlete: For purposes of Doping Control, any Person who participates in sport at 
the international level (as defined by each International Federation) or national level, 
(as defined by each, National. Anti-Doping Organization) and any additional Person 
who participates in sport at a lower level if designated by the Person's National Anti- 
Doping Organization. For purposes of anti-doping= information and education, any 
Person who participates in sport under the authority of any Signatory, government, 
or other sports organization accepting the Code. 

Code: The World Anti-Doping Code. 

Doping Control: The process including test distribution planning, Sample collection 
and handling, Laboratory analysis, results management, hearings and appeals. 

Event: A series of individual Competitions conducted together under one ruling 
body (e.g., the Ojympic Games, FINA World Championships, or Pan American 
Games). 

In-competition: For purposes of differentiating between In-com petition and Out- 
of-Competition Testing, unless provided otherwise in the rules of an International 
Federation or other relevant Anti-Doping Organization, an In-Competition test is a 
test where an Athlete isdrawn for Testing in connection with a specific Competition. 

International Standard: A standard adopted, fay WADA in support of the. Cocfe; 
Compliance with, an International Standard (as opposed to another alternative:, 
standard, practice or'procedure) shall be sufficient to conclude that the procedures.^ 
covered by the International Standard f were performed properly. . . . .' " 

Marker: A compound, group of compounds or biological parameters that indicates 
the Use of a Prohibited Substance or Prohibited Method. 
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Metabolite: Any substance produced by a biotransformation process. 

National Anti-Doping Organization: The entity(ies) designated by each country 
as possessing the primary authority and responsibility to. adopt and implement anti- 
doping rules, direct the collection of Samples, the. management of test results, and 
the conduct of hearings, all at the national level. If this designation has not been 
made by the competent publjc authorjty(jes), , the. entity shall be the country's 
National Olympic Committee or its designee.. ,._,. 

National Olympic Committee: The organization recognized by the international , 
Olympic Committee. The term National Olympic Committee shall also include the 
National Sport Confederation in those countries where the National Sport 
Confederation assumes typical. National Olympic Committee responsibilities in the 
anti-doping area. ,*'■"■■ 

Out-of-Cqmpetition: . Any Doping Control which is not In-competition. 

Person: A natural person or an organization or other entity. 

Prohibited List: The. List identifying the Prohibited Substances and Prohibited 
Methods. 

Prohibited Method: Any method so described on the Prohibited List. ... •. 

Prohibited Substance: Any substance so described on the Prohibited List. 

Publicly Disclose or Publicly Report: To disseminate or distribute information to 
the general public or Persons beyond those Persons entitled to, earlier notification in 
accordance with Article 14. 

Sample/Specimen: Any biological material collected for the purposes of Doping 
Control. 

Signatories: Those entities signing the Code and agreeing to comply with the 
Code, including the Internationa) Olympic Committee,. International Federations, 
International Paralympic Committee, National Olympic Committees, National 
Paralympic Committees, Major Event Organizations, National Anti-Doping 
Organizations, and WADA. 

Testing: The parts of the Doping Control process involving test distribution 
planning, Sample collection, Sample handling, and Sample transport to the 
laboratory . ■■.•■-,' 

Use: The application,. ingestion, injection .or consumption by any means whatsoever 
of any Prohibited Substance or Prohibited Method. ''.-.— 

.WADA: The World Anti-Doping Agency. 
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3.2 Defined terms from the International Standard for Laboratories 

Aliquot: A portion of the Sample of biological fluid or tissue (e.g., urine, blood, etc.) 1 
obtained from the Athlete used in the testing process. 

Certified Reference Material : Reference Material,, accompanied by a certificate, one or 
more whose property values are certified by a procedure which establishes its 
traceability to an accurate realization of the unit in which the property values are 
expressed, and for which each certified value is accompanied '-by an uncertainty at a= 
stated level of confidence. ■■- ■ ■ 

Confirmation Procedure : An analytical test procedure whose purpose is to identify 
the presence of a specific Prohibited Substance in a Sample. [Comment: A 
Confirmation Procedure may also indicate a quantity of Prohibited Substance greater 
than a threshold value or quantify the amount of a Prohibited Substance in a*-' 
Sample.] 

Flexible A ccreditation : Approval for a Laboratory to make restricted modifications in 
the scope of the accreditation without the involvement of the national accreditation 
body before the modifications are implemented 

. Intermediate Precision, s^ : Variation in results observed when one or more factors, 
such as time, equipment, and operator are varied within a Laboratory with i denoting 
the number of factors varied. 

Laborator y Internal Chain of Custody : Documentation of the sequence of Persons in 
possession of the Sample ; and any portions of the Sample taken for Testing. 
[Comment: Laboratory Internal Chain of Custody is generally documented by' a' 
written record of the date, location, action taken, and the individual performing an 
action with a Sample or Aliquot .] 

Laboratory: An accredited laboratory applying test methods and processes to 
provide evidentiary data for the detection and, if applicable, quantification of a 
Threshold Substance on the Prohibited List in urine and other biological Samples. 

Laboratory Document ation Packages : The material produced by the Laboratory to 
support the finding of an Adverse Analytical Finding as set forth in the WABA 
Technical Document for Laboratory Documentation Packages - 
Minimum Required Pe rformance Limit : A concentration of a Prohibited Substance or 
Metabolite of a Prohibited Substance or Marker of a Prohibited Substance or Method 
that a doping Laboratory is expected to reliably detect in the routine daily operation 
of the Laboratory. See f ethnical Document Minimum Required Performance Limits 
for Detection of Prohibited Substances. |V - ~ 

Non-threshold Substance: A substance listed on the Prohibited Ust for which the 
documentable detection of any amount is considered an anti-doping rule violation. 
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Pres umptive Analytical; Finding : The status of a Sample test result for which there is 
an adverse screening test, but a confirmation test has not been performed. 

Reference Collection: A collection of samples of known origin that may be used in 
the determination of the identity of an unknown substance. For example, a well 
characterized sample obtained from a verified 'administration study in which scientific" 
documentation of the identity of Metabolite(s) can be demonstrated. 

Reference Material: Material or substance one or more of whose properties ar£ 
sufficiently homogeneous and well established to be used for the calibration of an 
apparatus, the assessment of a measurement method or for assigning values to 
materials. 

Repeatability, s r : Variability observed within a laboratory, over a short time, using a 
single operator, item of equipment/ etc; 

Variability obtained when different laboratories analyze the same 

Revocation: The permanent withdrawal of a Laboratory 's WADA accreditation. '■ 

.Screening Procedure: An analytical test procedure whose purpose is to identify; 
those Samples which are suspicious with respect to containing a Prohibited 
Substance or Metabolite or Marker of a Prohibited Method and which require 
additional confirmation testing. 

Split Sample: Division of a Sample taken for testing into two portions at collection 
usually designated W A" and W B:" 

Suspension: The temporary withdrawal of a Laboratory 's WADA accreditation. 

Testing Authority: The International Olympic Committee, World Anti-Doping Agency, 
International Federation, National Sport Organization, National Anti-Doping 
Organization, National Olympic Committee,' Major Event Organization, or other 
authority defined by the Code responsible for Sample collection and transport either 
In-Competition or Out-of-Competition and/or for management of the test result. 

Threshold Substance: A substance listed in the Prohibited List for which the 
detection of an amount in excess of a stated threshold is considered an Adverse 
Analytical Finding. 
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PART TWO: LABORATORY ACCREDITATION REQUIREMENTS 
AND OPERATING STANDARDS 



4.0 Requirements for WADA accreditation 

4.1 Initial WADA accreditation 

This section describes, the specific requirements for r the initial WADA accreditation of 
the laboratory. All the requirements must be fulfilled in order to obtain an initial 
WADA accreditation. For some of the requirements, the laboratory has to 
demonstrate compliance during the probationary period and for other requirements 
compliance will be checked and controlled based on an accreditation audit (ref. 5.1, 

5.2 and 5.3). 

4.1.1 ISO/IEC 17025 

The laboratory shall be accredited by a relevant national accreditation body 
according to ISO/IEC 17025 with primary reference to . the interpretations and 
applications of the ISO/IEC 17025 requirements as they are described in Application 
of ISO/IEC 17025 to the Analysis of Doping Control Samples (Section 5). The 
ISO/IEC 17025 accreditation must be obtained before the initial WADA accreditation 
will be given. 

4.1.2 Letter of support 

The laboratory shall provide an. official letter of support from the relevant national 
public authority responsible for the national anti-doping program, if any, or a sjmilar 
letter of support from the National Olympic Committee or National Anti-Doping 
Organization. The letter of support shall contain as a minimum: 

■ Guarantee of sufficient financial support annually for a minimum of 3 years 

■ Guarantee of sufficient numbers of Samples annually for 3 years 

■ Guarantee of provision of necessary analytical facilities and instrumentation; 
where applicable ■'•■■..■ 

In addition, any explanation of exceptional circumstances shall be given due 
consideration by WADA. The three year letter of support does not in any way require 
exclusive support for only one laboratory. ^ 

Letters of support from international sport organizations such as International 
Federations could also be provided in addition to the above mentioned letters. 

If the laboratory as an organization is linked to host organizations, (e.g. universities, 
hospitals...) an official letter of support from the host organizations shall be provided 
which should include the following information: 

■ Documentation of the administrative support for the laboratory 

■ Financial support for the laboratory, if relevant 
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■ Support for the research and development activities 

■ Guarantee of provision of necessary analytical facilities and instrumentation;, 

4.1.3 Code of Ethics 

The laboratory shall sign and comply with the provision in the Code of Ethics (Annex 
B) which are relevant for a laboratory in the probationary period. ■■ 

4.1.4 Proficiency testing program 

During the probationary period the laboratory shall successfully analyze at . a . 

minimum four sets of proficiency testing samples containing at a minimum five 
. samples per set. ■.-.. =.. '< .■■■■: :- :■■■■ ;.^}r v: . .. 

The final accreditation test s'frair assess both the scientific competence and the 
capability of the laboratory to manage multiple \ Samples. 

4.1.5 Sharing of knowledge 

The laboratory shall demonstrate during the probationary period its willingness and 
ability to share knowledge with other WADA Accredited Laboratories . A description 
of this sharing is provided in the Code of Ethics (Annex B). : 

4.1.6 Research 

The laboratory shall demonstrate in its budget art allocation to research and 
development activities in the field of Doping Control of at least 7% of the annual 
budget for the initial 3-year period. The research activities can either be conducted 
by the laboratory or in cooperation with other WADA-accredlted Laboratories or other 
research organizations. 

4.1.7 Initial accreditation of Laboratories holding IOC accreditation 

Laboratories accredited by the IOC in 2003 and which successfully complete the joint . 
2003 IOC/WADA re-accreditation test and at a minimum conduct an internal audit 
against Section 5 of the Internal Standard for Laboratories will receive WADA 
accreditation in 2004. The International Standards for Laboratories requirements will 
be fully in effect on January 1 st , 2004. Laboratories that are downgraded or fail the 
2003 IOC/WADA re-accreditation test will have their accreditation suspended or 
revoked by WADA in accordance with Section 6.4.8. Laboratories which have' applied 
for, but have not received, IOC accreditation will complete their probationary period 
under the International Standards for Laboratories . 

4.2 Maintaining WADA Accreditation 

This section describes the specific requirements for a WADA re-accreditation .of the, 
. Laboratory . ' : ■';~\' ; ' ' ' ■"■ '■' ' ':. ■ : ".' j '■ 

4.2.1 ISO/IEC 17025 accreditation ■."_..''. V ^ 

The Laboratory shall document a valid accreditation from the national accreditation 
body according to ISO/IEC 17025 with primary reference to the interpretations and 
applications of the ISO/IEC 17025 requirements as described in the Application of 
ISO/IEC 17025 to Analysis of Doping Control Samples (Section 5). 
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4.2.2 Flexible Accreditation - .;\\-.- <-?-.-\ \ 
WADA accredited Laboratories may add or modify scientific methods or add analytes 
without the need for approval by the body that completed the ISO/IEC 17025; 
accreditation of that Laboratory . Any analytical method or- procedure, must be 
properly selected and validated and included in. the scope of the Laboratory at the: 
next ISO audit if the method is used for analysis of Doping Control Samples. 

4.2.3 Letter of support 

.The Laboratory shall provide a renewed official letter, of. support ..from the. relevant, 
national public authority responsible for the national anti-doping program, if any, or 
a similar letter of sgpport from the National Olympic Committee or National Anti- . 
Doping Organization in years in which the Laboratory undergoes an ISO .re- 
accreditation audit. The renewed letter of support shall contain as a minimum: 

■ Guarantee of sufficient financial support annually for. a minimum of 3 years 

■ Guarantee of sufficient numbers, of Samples annually 

■ Guarantee of provision of nec&ssary analytical facilities and instrumentation,, 
where applicable 

Any explanation of exceptional circumstances shall be given due consideration by. 
WADA. The letter of support does not in , any way require exclusive support for only 
one Laboratory . 

Letters of support from international sport organizations such as International 
Federations could also be provided in addition to the above mentioned letters. 

If the Laboratory as an organization is Jinked" to host organizations (e.g.. university, .. 
hospital...), an official letter of support from the host organizations shall be renewed 
for each year in which, the Laboratory undergoes a ISO re-accreditation audit and 
shall include the following information: 

■ Documentation gf the administrative support for the Laboratory 

■ Financial support for the Laboratoryy if relevant 

■ Guarantee of provision of necessary analytical facilities and instrumentation 

■ Support for the research activities 

4.2.4 Minimum number of testing Samples 

The Laboratory shall periodically provide, at the request of WADA a report 
documenting all test results reported in a format to be specified by WADA'. 

In order to maintain proficient WWDA-accredited Laboratories are required to 
analyze a minimum of 1500 Doping Control Samples per year that are provided by a 
Testing Authority . If the Laboratory fails to analyze this number of Samples, ^ 
accreditation will be suspended or revoked,dependent on the circumstances. " "" ? 
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4.2.5 Proficiency testing program 

The Laboratories are required to successfully participate in the WADA Proficiency 
Testing program. The program is described in more detail in Annex A. 

4.2.6 Reporting ■ -.;, 

The Laboratory shall simultaneously, report to WADA and the relevant International 
Federation all Adverse. Analytical Findings that have been reported to a Testing 
Authority. All reporting shall be in accord with the confidentiality requirements of the 
Code. 

4.2.7 Code of Ethics 

The Laboratory shall provide documentation of compliance with, the provisions of the 
Code of Ethics (Annex B) relevant for a WADA accredited Laboratory . The;. 
Laboratory Director shall send a letter of compliance to WADA every year. 

4.2.8 Sharing of knowledge - 

The Laboratory shall demonstrate their willingness and^ability to share knowledge^ 
with other WADA Accredited Laboratories . A description of this sharing is provided in 
the Code of Ethics (Annex B). 

4.2.9 Research ;■■■.■■=■--■. 
The Laboratory shall maintain an updated 3-year plan for research and development 
in the field of Doping Control, including an annual budget in this area. 

The Laboratory should document the publication of results of the research in relevant 
scientific papers in the peer-reviewed literature. These documents shall be made 
available to WADA upon request. The Laboratory may also demonstrate a research 
program by documenting successful or pending applications for researqh grants; ^ 

4.3 Special Requirements for Major Events 

The Laboratory support for the Olympic Games and other major Events may be such 
that the accredited Laboratory facilities are hot adequate. This may require re- 
location of the Laboratory - to a new facility, the addition of personnel, or the 
acquisition of additional equipment. The Laboratory Director of the WflOd^accredited 
Laboratory designated to perform the testing shall be responsible to ensure that the < 
quality management system is maintained. - : -- 

4.3.1 Satellite facility of an accredited Laboratory 

If the Laboratory is required to move or extend its operation temporarily to a new ■■ : - 
physical location, the Laboratory must demonstrate a valid 'ISO/IEC- 17025- 
accreditation with primary compliance with the Application of ISO/IEC 17025 to the 
Analysis of Doping Control Samples for the new facility ("satellite facility''). : --: 

Any methods or equipment unique to the satellite facility must be validated prior to 
the satellite facility accreditation audit. Any changes to methods or other procedures - 
in the quality manual must also be validated prior to the audit. 
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4.3.2 Personnel ..-;, 
The Laboratory shall report to WADA any senior personnel (e.g., certifying scientists, 
quality system management staff> supervisors, etc.)' temporarily working, in the 
Laboratory . The Laboratory Director shall ensure that these personnel are 
adequately trained in the methods, policies, and procedures of the Laboratory . 
Particular emphasis should be given to the Code of Ethics and the confidentiality of 
the results management process. Adequate documentation of training of these; 
temporary employees/should, be maintained by the Laboratory . 

4.3.3 Proficiency testing 

WADA may, at its sole discretion, submit proficiency testing samples to the s 
Laboratory for analysis. The samples shall be analyzed by the same methods used in 
the testing of Samples from a Testing Authority . These samples may be part of the 
ISO/IEC 17025 audit in conjunction with the national, accrediting body. Failure(s) to 
successfully complete the proficiency test will be considered by WADA in deciding 
whether to accredit the Laboratory . In the event of an unacceptable. report, the 
Laboratory shail document the changes instituted to remedy: the failure. : 

The proficiency testing process should include any additional personnel that are 
added to the staff for the major Event. The samples should be analyzed using the 
protocols and procedures that will be used for analysis of Samples for the Event. 

4.3.4 Reporting 

The Laboratory shall document that the reporting of test results maintains 
confidentiality. 

5.0 Application of ISO 17025 to the Analysis of Doping 
Control Samples 

5.1 Introduction and Scope 

This section of the document is intended as an application as described in Annex B.4 
(Guidelines for establishing applications for specific fields) of ISQ/IEC 17025 for the 
field of Doping Control. Any aspect of testing or management not specifically 
discussed in this document shall -be governed by ISO/IEC 17025. and, where 
applicable, by ISO 9001, The application focuses on the specific parts of, the 
processes that are critical with regard to the quality of the laboratory's performance 
as a Doping Control Laboratory . These processes have been determined to be. critical, 
to the defined ISO 17025 criteria and are therefore determined to be significant in ■ 
the evaluation and accreditation .process.. 

This section introduces the specific performance standards for a Doping Control— 
Laboratory. The conduct of testing is considered a process within the definitions of 
ISO 9001. Performance standards are defined according to a process model where 
the Doping Control Laboratory practice is structured into three main categories of 
processes: . .. . V 
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■ Analytical and technical processes 

■ Management processes 

■ Support processes 

Wherever possible, the application will follow ther format of the ISO 17025 document.- 
The concepts of the* quality management system, continuous improvement, and- 
customer satisfaction included in ISO 9001 have been included, > 



5.2 Analytical and Technical Processes 

5.2.1 Receipt of Samples 

5.2.1.1 Samples may be received by any method authorized by the International '" 
Standard for Testing. ,;'■■- ........ ■.. -, ■■■ . 

5.2.1.2 The transport container shall first be inspected and any irregularities 
' recorded.- ■"•■ '•'.?■:•.:> - '.-. .... ...... 

5.2.1.3 The name and signature (or other means of identification and recording) 
of the Person delivering or transferring custody of the shipped Samples'; *' 
the date, the time of receipt, and the name and signature of the 
Laboratory representative receiving the Samples, shall be documented as 
part of the Laboratory Internal Chain of Custody record. 

5.2.2 Handling of Samples 

5.2.2.1 The Laboratory shall have a system to uniquely identify the Samples, and 
associate each Sample -with the collection document or other external 
chain of custody. 

5.2.2.2 The Laboratory shall have Laboratory Internal Chain of Custody 
procedures to ..maintain control of and accountability tor Samples from: 
receipt through -final disposition of the Samples. The procedures must 
incorporate the concepts presented in the WADA Technical Document for . 
Laboratory Internal Chain of Custody /Annex C) . 

5.2.2.3 The Laboratory shall observe and document conditions that sexist at the 
time of receipt that may impact on the integrity ofa Sample report. For 
example, irregularities noted by the Labbratoryi should -include, but are 
not limited to: 

• Sample tampering is evident. .■■•'<.■> .:..■ . ;...:: 

• Sample is not sealed with tamper-resistant device or seal upon ."receipt, 

• Sample is without a collection form (including Sample identification 
code) or a blank form is received with the Sample. ~ 

• Sample identification is unacceptable. For example, the number on the 
bottle does not match the Sample identification number on the form. 

• Sample volume is extremely low 
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5.2.2.4 The Laboratory should notify and seek advice from the Testing Authority i.~. 
regarding rejection and testing of Samples for which irregularities are 
noted. 

5.2.2.5 The Laboratory shall retain the A and B Sample(s) for a minimum of three ■ 
(3) months after the. Testing: Authority receives a negative report. The, 
Sampfes shall be retained frozen under appropriate conditions. 

Samples with irregularities shall be held frozen for a minimum of three 
(3) months following the report to the Testing Authority . : :; > ' t. .?. ;?..• 

5.2.2.6 The Laboratory shall retain the Sample(s) with an Adverse Analytical 
Finding for a minimum of three (3) months after the Testing Authority 
receives the final, analytical (A or B Sample) report. The Sa/np/e t ..shallbe. ■--, 
stored frozen under appropriate conditions during the long term storage. 

5.2.2.7 If the Laboratory has been informed by the Testing Authority that thie . : ;- 
analysis of a Sample is challenged or disputed,, the Sample shall be. 
retained frozen; under, appropriate conditions and all the records pertaining : ^ 
to the Testing of that Sample shall be stored until completion of any™. - ; 
challenges. ..,-.. ...-;. ...v. •.-.-.■, 

5.2.2.8 The Laboratory shall maintain a policy pertaining to retention, release, 
and disposal of Samples or Aliquots . 

5.2.2.9 The Laboratory shall maintain custody information on the transfer 'of .-...■ 
Samples, or. portions thereof to another Laboratory . 

5.2.3 Sampling and Preparation of Aliquots for Testing 

5.2.3.1 The Laboratory shall maintain Laboratory Internal Chain of. Custody ■ 
procedures for control of and' accountability for all Aliquots from preparation ;. 
through disposal. The procedures must incorporate the concepts presented .--.■ 
in the WADA Technical Document for Laboratory Internal Chain of Custody . 

5.2.3.2 Before the initial opening ,of a Sample bottle, the device used to ensure - 
integrity of the : Sample (e.g./ security tape or a bottle sealing system) shall 
be inspected and the integrity documented^ 

5.2.3.3 The Aliquot preparation procedure for any Screening Procedure or 
Confirmation Procedure s hall ensure that no risk of contamination of the V;; 
Sample or Mguot exists., . . ..: ■ :; 

5.2.4 Testing < .'..'.— ■.-., 

5.2.4.1 Urine integrity testing --■, . . • •;- 
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5.2.4.1.1 The Laboratory must have a written policy establishing the procedures 
and criteria for Sample integrity tests. 

5.2.4.1.2 The Laboratory should note any unusual condition of the urine ■'- for 
example: color/ odor, or foam. Any unusual conditions should be 
recorded and included as. part, of the report to the Testing Authority . 

5.2.4.1.3 The Laboratory shall test for the pH and specific gravity as urine 
integrity parameters on the "A" Sample. Other tests may be 
performed if requested by the Testing Authority and approved by 
WADA v 

5.2.4.2 Urine screen testing 

5.2.4.2.1 The Screening Procedure (s) shall detect i the Prohibited 
Substance(s) or Metabolite(s) of Prohibited Substance(s), or 
Markeris) of the Use of a Prohibited Substance or Method for all 
substances listed in the Out-of-Competitfon . or In-compeiition 
Section of the Prohibited List as appropriate for which there is a 
WADA*accepted screening method. WADA may make specific 
exceptions to this section. .... 

5.2.4.2.2 The Screening Procedure shall be performed with a WADA-accepted 
validated method that is appropriate for the substance or method . 
being tested. The criteria for accepting a screening result and 
allowing the testing of the Sample to proceed must be scientifically 
valid; 

5.2.4.2.3 All screening assays shall include negative and positive controls in 
addition to the Samples being tested. 

5.2.4.2.4 For analytes that must exceed a threshold for reporting as an 
Adverse Analytical Finding, appropriate controls shall be included in 
the screening assay. Screening Procedures for Threshold 
Substances are not required to meet quantitative or uncertainty 
requirements. 

5.2.4.3 Urine confirmation testing 

All Confirmation Procedures must be documented and meet applicable 
uncertainty requirements. The objectiveof a Confirmation Procedure is 
to ensure the identification and/or quantification and to exclude any 
technical deficiency in the Screening Procedure : Since the objective of 
the confirmation assay is to accumulate additional information 5 . regarding 
an adverse finding, a Confirmation Procedure shbuld have greater— 
selectivity/discrimination than a Screening Procedure . 
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5.2.4.3.1 "A" Sample Confirmation -■■•■.■.:.;.- 

5.2.4.3.1.1 Presumptive identification from a Screening Procedure of a 
Prohibited Substance, Metabolite{s) of a Prohibited Substance >-> 
or Markeiis) of the Use of a Prohibited Substance or Method 

; must be confirmed using a second AHquot(s) taken from the 
original M A" Sample. 

5.2.4.3.1.2 Mass spectrometry, coupled to. either gas or liquid 
chromatography is the method, of choice for confirmation of: 
Prohibited Substances, Metabolite(s) of a Prohibited 
Substance, or Markeiis) of the Use of a Prohibited Substance 
or Method. GC/MS or HPLC/MS are acceptable for both 
Screening Procedures and Confirmation Procedures for a 
specific analyte. . 

5.2.4.3.1.3 Immunoassay for confirmation of prohibited proteins/, 
peptides/ mimetics, and analogues or Markeiis) of their "Use is 
permitted. The immunoassay used for confirmation must use. 

. a procedure, with a different antibody that should recognise a: 
different epitope of the peptide/protein than the assay used 
for screening. 

5.2.4.3.1.4 the Laboratory must have a policy to define those 
circumstances where the confirmation testing of an "A". 
Sample may be repeated (e.g., batch quality control failure)/ 
Each repeat confirmation must be documented and be 
completed on a hew Aliquot of the W A" Sample. 

5.2.4.3.1.5 The Laboratory is not required to confirm every Prohibited 
Substance that is identified by the Screening Procedures . The 
decision on the prioritization on order of confirmation (s) 
should be made in cooperation with the Testing Authority and 
the decision documented. In addition, no Certificate of 
Analysis or final written Test Report incorporating a 
Presumptive Analytical Finding shall be issued. 

5.2.4.3.2 "B" Sample Confirmation 

5.2.4.3.2.1 In those cases where confirmation of a Prohibited Substance, 
Metabolite(s) of : a Prohibited Substance, or Markeiis), of the 
Use of a Prohibited Substance or Method is requested in the 
"B" Sample/, the "B" Sample analysis should occur , as; soon as - 
possible and should, be completed within thirty (30) days of -^ 
notification of an "A* Sample Adverse Analytical Finding. , .■= 

5.2.4.3.2.2 The W B" Sample confirmation must be performed in the same 
Laboratory as the W A" Sample confirmation. A different 
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analyst must perform the "B" analytical procedure. The same 
individual(s) that performed the W A" analysis may perform 
instrumental set up and performance checks, and verify 
results. 

5.2.4.3.2.3 The B Sample result must confirm the A Sample identification 
for the Adverse Analytical Finding to be valid. The mean value 
for the B Sample finding for Threshold Substance's is required 
to exceed that threshold including consideration of 
uncertainty. .. - 

5.2.4.3.2.4 The Athlete and/or a representative, a representative of the- 
entity responsible for Sample collection or results 
management, a representative of the National '■■■ Olympic 
Committee, National Sport Federation, International 
Federation, and a translator shall be authorized to attend the 
"B" confirmation. 

In the absence of all of the above persons, the Testing 
Authority or the Laboratory shall appoint a surrdgate 
(independent witness) to verify that the W B" Sample container 
shows no signs of tampering and that the identifying numbers 
match that on the collection documentation. 

The Laboratory Director may limit the number of individuals in 
Controlled Zones of the Laboratory based on safety or security 
considerations. 

} The . Laboratory Director may remove, or have removed by 
proper authority, any Athlete or representative that is 
interfering in the testing process. Any behavior resulting in 
removal should be reported to the Testing Authority .and may 
be considered antl-doping rule violation in accordance with 
Article 2.5 of the Code, ^Tampering, or Attempting to tamper, 
with any part of Doping Control". 

5.2.4.3.2.5 Alfquots taken for analysis must be taken from the original "B" 
Sample. . 



5.2.4.3.2.6 The -Laboratory must have . a policy to define those 
circumstances, when confirmation testing of the W B" Sample. 

_ .^ may; be repeated* Each repeat confirmation should bet 
performed on a new Aliquot of the "B" Sample. 

5.2.4.3.2.7 If the "B" Sample confirmation does not provide analytical 
findings that confirm the "A" Sample result, the Sample, shall 
be considered negative and the Testing Authority notified of 
the new analytical finding. 
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5.2.4.4 Alternative biological matrices screening and confirmatory testing 

5.2.4.4.1 Unless otherwise defined, this application applies only- to the 
analysis of urine Samples. Blood, plasma, and serum are 
acceptable matrices for testing in certain circumstances. Specific 
requirements for the testing of these matrices are not included in 
the scope of this document and will be promulgated separately. 

5.2.4.4.2 Any testing results of hair, -nails, oral fluid or other biological 
material shall not be used to counter Adverse Analytical Findings 
from urine. / 

5.2.5 Results Management 

5.2.5.1 Review of results 

5.2.5.1.1 A minimum of two certifying scientists must independently review all 
Adverse -Analytical Findings before a report is issued. The review 
process shall be documented-. ■ v 

5.2.5.1.2 At a minimum, the review shall include: . . ; - 

• Laboratory Internal Chain of Custody documentation 

• Urine integrity data 

• Validity of the analytical screening and confirmation data and 
calculations 

• Quality control data 

• Completeness of documentation supporting the. reported 
analytical findings 

5.2.5.1.3 When an Adverse Analytical Finding is rejected, the reason(s) must 
be documented. ' 

5.2.6 Documentation and Reporting 

5.2.6.1 The Laboratory must have documented procedures^ to ensure that it 
maintains a coordinated record related to each Sample analyzed: In the 
case of an Adverse Analytical Finding, the record must include the data 
necessary to support the conclusions reported (as set forth in the 
Technical Document^ Laboratory Documentation PackaaesV In general, 
the record should be such that in the absence of the analyst, another 
competent analyst could evaluate what tests had been performed and 
interpret the data. 

5.2.6.2 Each step of testing shall be traceable to the staff member who. 
performed that step. . "' . -.- , 



International Standard fbr Laboratories 22 

Version 4.0 August 2004 



WADA0100 



5.2.6.3 Significant variance from the written procedure shall be documented as 
part of the record: (e.g.; memorandum for the record). 

5.2.6.4 Where instrumental analyses are conducted; the operating parameters for 
each run shall be recorded. ( 

5.2.6.5 Reporting of "A" Sample results should occur within ten (10) working 
days of receipt of ;the Sample.* The reporting time required for specific 
competitions may be substantially less than ten days. The reporting time 
may be modified by agreement between the Laboratory and the Testing 
Authority . . .■: -. ■'..-.. ■■ , ..■ :. % v .■-•■■'•.,;■- ■■ v >-. : * . : ... . ?;-,, 

5.2.6.6 The Laboratory , Certificate of Analysis or Test Report shall include/ in • 
additiorito the items stipulated, in ISO 17025, the^following:u 

Sample identification number 

Laboratory identification number (if any) ■,........■:.■< = 

Status of test (Out. of competition/In-eompetition)-: ;;-. 

Name of competition and/or sport '\v. ?•-." ■■■=■ . v 

Date of receipt.of Sample -. .= i. .; .v: ,: >. 

Date of report 

Type of sampte (urine, blood, etc.) 

Test results ■'■-■.■ ■'■'■■ '■■.-'■■•■■. : s 

Signature of certifying ihdividuah^..-: i ■ ■< ■ . v; .-;■■■ -v; 

Other information as specified by the Testing Authority . 

5.2.6.7 The Laboratory is not required to measure or report a concentration for > 
Prohibited Substances for a non-threshold analyte. The Laboratory should 
report the actual Prohibited Substance(s), Metabolite(s) of the Prohibited 
Substance(s) or Method^, or Markeris) detected in the Sample. 

5.2.6.8 For Threshold Substances,, t he Laboratory report should establish that the 
Prohibited Substance or its Metabolite(s) or Marker(s) of a Prohibited : 
Method is present at a concentration greater than the threshold 
concentration taking into consideration the uncertainty in concluding that: 
the concentration in the Sample exceeds the threshold.. .The estimate of 
uncertainty should not be included on the Certificate of Analysis or Test; 
Report but must be included in Laboratory Documentation Packages . ,-= •- ..■ 

5.2.6.9 The Laboratory shall have a, policy regarding the provision of opinions and : 
interpretation of data. An opinion or interpretation may be included in. 
the Certificate of Analysis on Test Report provided that the : opinion on 
interpretation is clearly^ identified as such. The basis upon which the' 
opinion has" beeh -made shallbe documented:- ;-., .-■-«■, 

Note: An opinion or interpretation may include, but not be limited to, 
recommendations on how to use results, information related to the 
pharmacology, metabolism and pharmacokinetics of a substance, and whether ■ 
an observed result is consistent with a set of reported conditions. 
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5.2.6.10 In addition to reporting to the Testing Authority, , the Laboratory shall 
simultaneously report any Adverse Analytical Findings to WADA and the 
responsible International Federation. In the case where the sport or 
Event is not associated with an International Federation (e.g., college 
sports) or the Athletes are not members of an International Federation, 
the Laboratory is required to report Adverse Analytical Findings, only to 
WADA. AJI reporting shall be in accord with the confidentiality; 
requirements of the Code. ,;, 

5.2.6.11 The Laboratory shall report quarterly to WADA, in a format specified by 
WADA , a summary of the results of all tests performed. No information 
that could link an Athlete with an individual result will be included. Jhe 
report will include a summary of any Samples rejected for testing and 
the reason for the rejection. 

When the clearinghouse is in place, the Laboratory shall simultaneously 
report to WADA all information reported to the- Testing: Authority; 
according to the requirements listed in Section 5.2.6.6, in lieu of the 
paragraph above. The information will be used to generate summary - 
reports. 

5.2.6.12 Laboratory Documentation Packages shall contain material specified in 
the WADA technical Document on Laboratory Documentation Packages ; 

5.2.6.13 Athlete confidentiality is a key concern for all Laboratories engaged in 
Doping Control cases. Confidentiality requires extra safeguards given thejr 
sensitive nature of these tests. 

5.2.6.13.1 Testing Authority requests for information must be made in writing -• 
to the Laboratories . 

5.2.6.13.2 Adverse Analytical Findings shall not be provided by telephone. 

5.2.6.13.3 Information sent by a facsimile is acceptable if the security of the 
receiving facsimile machine has been verified and procedures .are in 
place to ensure that the facsimile has been transmitted to the 
correctfaosimile number. 

5.2.6.13.4 Unencrypted email is not authorized for any reporting or discussion 
of Adverse Analytical Findings if the Athlete, can be identified or if 
any information regarding the identity of the Athlete is -included,. 
The Laboratory , shall also provide any information requested toy- - : 
WADA in conjunction with the Monitoring Program, as set forth in v 
Article 4.5 of the Code. 
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5.3 Quality Management Processes •;. ■ -<~- 

5.3.1 Organization'" 

5.3.1.1 Within the framework of ISO/IEC 17025, the Laboratory shall be 
considered a testing laboratory (and not a calibration laboratory). 

5.3.1.2 The Laboratory (Scientific) Director shall have the responsibilities of the 
Chief Executive, unless otherwise noted. 

5.3.2 Quality Policy and Objectives 

5.3.2.1 The Quality Policy and implementation shall meet the requirements of 
ISO/IEC 17025 Section 4.2 Quality Management System and shall include 
a quality manual that describes the quality system. , .- "r 

5.3.2.2 A single staff member should be appointed as the Quality Manager and 
should have responsibility and authority to implement and ensure 
compliance with the quality system'; ' = ..-'■ 

5.3.3 Document Control . : ~ -. : ~-: - . - '• 

The control of documents that- make up the Quality Management Systemshall meet 
the requirements of ISO/IEC 17025 Section 4.3 Document Control 

5.3.3.1 The Laboratory Director (or designee) shall approve the Quality' 1 Manual 
and all other documents used by staff members in completing testing. 

5.3.3.2 The Quality Management System shall ensure that the contents of WADA 
Technical Documents are incorporated into the appropriate manuals by 
the effective date and that training is provided and documented; If this is 
not possible, ,WADA should be contacted with a written request for an 
extension. 

5.3.4 Review of requests, tenders, and contracts : / 

Review of legal documents Or agreements related to testing must meet the 
requirements of ISO/IEC 17025 Section 4.4. v ., .. ... ■....[ '....,[.. 

the Laboratory shall ensure that the Testing Authority is informed concerning the 
tests that can be performed on Sa/np/es submitted for analysis. ;. 

5.3.5 Subcontracting of tests 

A WMOd-accredited Laboratory must perform all work with its own vpereoniiel and 
equipment within its accredited facility. In the case of specific technologies that may 
not be available ( , in the Laboratory (e.g.,. GC/C/IRMS, . Isoelectric focusing T 
[EPO/NESP]), a Sample may be transferred to another WADA-accredited Laboratory 
in which the technology is within the scope of analysi?-. -•■ i .i '.'■,: ,',-.,-. 
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In exceptional circumstances, WADA may elect to grant specific authprizafcion.-for 
subcontracting part of the tasks. In such cases, assurance of maintaining the level 
of quality and the appropriate chain of custody throughout the entjre process is the 
responsibility of the Laboratory Director of the MMD/4-accredited Laboratory . 



5.3.6 Purchasing of services and supplies 

5.3.6.1 Chemicals and reagents TV .,,.. 
Chemicals and reagents must be suitable for the purpose and be of 
established purity. Reference purity documentation must be pbtajned 
when available and retained in the quality system documents. 

In the case -of rare or difficult to obtain reagents. Reference Materials ,, or 
Reference Col lections , particularly for use in ; qualitative methods, the 
expiration date of the solution can be extended if adequate 
documentation. exists that no significant deterioration has occurred. 

5.3.6.2 Waste disposal shall be in accord with national laws and .other relevant 
regulations. This Includes . biohazard materials, chemicals, controlled 
substances, and radioisotopes, if used. u , - . 

5.3.6.3 Environmental health and- safety policies. should be in place to protect the 
staff, the public, and the environment. 

5.3.7 Service to the client 

5.3.7.1 Service to clients shall be handled in accord with ISO/IEC 17025 Section 
4.7. ' . ,, .,■:■ ..■■-. 

5.3.7.2 Ensuring responsiveness to WADA .-. , 

The Laboratory Director or his designee must: 

• Ensure adequate communication. 

• Report to WADA any unusual circumstances or information with 
regard to testing programs, patterns of irregularities in Specimens';- 
or potential (/se of new substances. 

• Provide complete and timely explanatory information to WADA as 
appropriate and as requested to provide quality accreditation. 

.5.3.7.3 Ensuring Testing Authority focus ^ > . ■ 

5.3.7.3.1 The Laboratory Director shall be famijiar with the Testing Authority - 
rules and the Prohibited List. ''■'" '■'_■'; ''■■•■' • ■-;' 

5.3.7.3.2 The Laboratory Director should 'interact with "the Testing Authority with ^ 
respect to specific timing, report information, or other support heeds. 
These interactions should include, but are not limited to, the following: 
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• Communicate with the Testing Authority concerning any signifiranl- 
question of testing needs or any unusual circumstance in the 
testing process (including delays in reporting); 

• Act without bias regarding the national affiliation of the Testing 
Authority . 

• Provide complete and timely explanations to the Testing Authority - 
when requested or when there is a potential for misunderstanding 
the Test Report or Certificate of Analysis. 

• Provide evidence and/or expert testimony on any. test result or 
report produced by the Laboratory as required in administrative, 
arbitration, or legal proceedings. 

• Respond to any comment or complaint submitted by a Testing 
Authority or Anti-Doping Organization, concerning the Laboratory 
and its operation. 

5.3.7.3.3 The Laboratory shall monitor Testing Authority satisfaction. There 
should be documentation that the testing Authority concerns have 
been incorporated into the Laboratory Quality Management System, 
where appropriate. 

5.3.7.3.4 The Laboratory shall develop a system, as, required by ISO 17025,, for. , 
monitoring key indicators of Laboratory service. ''..'.'"' " ' ' : 

5.3.8 Complaints 

Complaints shall be handled in accord with ISO/IEC 17025 Section 4.8; 

5.3.9 Control of nonconforming testing work 

5.3.9.1 The Laboratory shall have policies and, procedures that, shall be 
implemented, when any aspect of its testing or a result from its testing 
does not comply to set procedures. 

5.3.9.2 Documentation of any non-compliance or deviation from procedure or 
protocol involving a Sample testing shall be kept as part of the 
permanent record of that Sample. ; ,.-, 

5.3.10 Corrective action 

Corrective action shall be taken in accord with ISO/IEC 17025 Section 4.10. - 

5.3.11 Preventive action 

Preventive action shall be taken in accord with ISO/IEC 17025 Section 4.11. 

5.3.12 Control of records .-.i, ,.. . 

5.3.12.1 Technical Records 

5.3.12.1.1 Analytical records on negative Samples, including Laboratory . 
Internal Chain of Custody documentation and medical information 
(T/E ratio, steroid profiles, and blood parameters), must be 
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retained in secure storage for at least two (2) years. Relevant 
records on Samples with irregularities or rejected Samples must be 
retained in secure storage for at least two (2) years. 

5.3.12.1.2 All analytical records on Specimens with an Adverse Analytical 
Finding must be retained m secure storage at least five (5) years, 
unless otherwise specified by the Testing Authority or by contract. 

5.3.12.1.3 The raw data supporting all analytical results must be retained in 
secure storage for five (5) years. 

5.3.13 Internal Audits 

5.3.13.1 Internal audits shall be completed 1 in accordance with the requirements 
of ISO/IEC 17025 Section 4.13. 

5.3.13.2 Internal Audit' responsibilities may be shared amongst personnel 
provided that ,any PeVsoA? does not audit his/her own area. 

5.3.14 Management Reviews 

5.3.14.1 Management reviews will be conducted to' meet the requirements : of - 
ISO/IEC 17025 Section 4.14. 

5.3.14.2 WADA will publish, from time to time, specific technical 
recommendations in a Technical Document. . Implementation of the 
technical recommendations described in the Technical Documents is 
mandatory and should occur by the effective date. . ... .*, .■ 

Technical Documents supersede any previous publication on a similar 
topic, or if applicable, this document. The 'document in effect Will be 
that Technical Document whose effective' date most recently precedes 
that of Sample receipt date. The current version of the Technical 
Document will be available on WADA's website. 

5.4 Support processes 

5.4.1 General 

General support shall be provided in accord with ISO/IEC 17025. 

5.4.2 Personnel 

5.4.2.1 Every person employed by, or under contract to, the Laboratory 
must have a personnel file accessible for auditors. The file must 
contain copies of the resume, or qualification form, a description of 
the job, and documentation of initial and ongoing training. The—': 
Laboratory must maintain appropriate confidentiality of personal 
information. 
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5.4.2.2 Alii personnel should have a thorough knowledge of their 
responsibilities including the : security of the Laboratory ,, 
confidentiality of results, Laboratory Internal Chain - of Custody - 
protocols, and the standard operating procedures for any method 
that they perform. 

5.4.2.3 The Laboratory Director is responsible for ensuring that Laboratory 
personnel are adequately trained and have experience necessary to 
perform their duties. The certification should be documented in the 
individual's personnel file. 

5.4.2.4 The Doping Control Laboratory must have a qualified person as the 
Laboratory Director to assume' professional, organizational, 
educational, and administrative responsibility. The Laboratory 
Director qualifications are: , 

• Ph.D, or equivalent in one of the natural sciences or Training 
comparable to a Ph.D. in one of the natural sciences such as a 

-■medical or scientific degree with appropriate experience or: 
- training. 

• Experience with the analysis of biological material for substances 
used in doping. 

• "Appropriate training or experience in forensic applications of 

Doping Control. 

5A.2.5 The Doping Control Laboratory must have qualified personnel to 
serve as Certifying Scientist(s) to review all pertinent data, quality 
control results, and to attest to the validity of the Laboratory's test 
reports. The qualifications are: 

• Bachelors Degree in Medical Technology, Chemistry, Biology^ or 
related natural science or equivalent. Documented experience of 
8 years or more in a Doping Control Laboratory is equivalent to a 
Bachelor's degree for this position. 

• Experience in the analysis of doping materials in biological fluids. 

• Experience in the use of relevant, analytical techniques stichras 
chromatography, immunoassay, and Gas Chromatography/Mass 

"Spectrometry. 

5.4.2.6 Supervisory personnel should have a thorough understanding of the 
Quality Control procedures; the review, interpretation, and "reporting 
of test results; maintenance of Laboratory Internal' Chain of 
Custody; and proper remedial action to : be 'taken in response to 
analytical problems. The qualifications for supervisor are: -■ 

• Bachelors Degree in Medical Technology, Chemistry, Biology, or 
related natural science or equivalent. Documented experience of 
5 years or more in a Doping Control; Laboratory is equivalent to a 
•Bachelor's degree for this position. 
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• Experience in relevant analytical testing including the analysis of 
Prohibited Substances m biological material. 

• Experience in the use ..of .'{analytical techniques such as 
chromatography, immunoassay, and Gas Chromatograpby/Mass,, 
Spectrometry. 

• Ability to ensure compliance with quality management systems 

=■ and quality assurance processes. :;*: 

5.4.3' Accommodation and environmental conditions 

5.4.3.1 Environmental Control 

5.4.3.1.1 Maintain appropriate electrical services .V. : ; 

5.4.3.1.1.1 The Laboratory shall ensure that adequate electricaij 
service is available so that there is no interruption or 
compromise of stored data. 

5.4.3.1.1.2 All computers, peripherals/ aad communication devices 
should be supported in such a way that service is not 
likely to be interrupted. \. . -.-. 

5.4.3.1.1.3 .;The Laboratory shall have policies in place to ensure the* 
integrity of refrigerated and/or frozen stored samples in 
the event of an electrical failure. 

5.4.3.1.2 The Laboratory shall have a written safety policy, and: 
compliance with Laboratory safety policies shall be enforced. 

5.4.3.1.3 The storage and handling of controlled substances must comply 
with applicable national legislation. 

5.4.3.2 Security of the facility 

5.4.3.2.1 The Laboratory shall have a policy for the security of its 
facilities/ which may include a threat and risk assessment. 

5.4.3.2.2 Three levels of access should be considered in the quality 
manual or threat assessment plan: 

• Reception zone. ; An initial point of control beyond which.) 
unauthorized individuals must be escorted. -■..-.. % 

-'•.. Common operational zones 1 . - .-.;,.- ..-;.;...'■ 

• Controlled zones. Access to these areas; shouid.be 
monitored and records maintained of access by visitors. 

5.4.3.2.3 The Laboratory shall restrict access to Controlled Zones toonly 
authorized persons; A staff member should be assigned as the 
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•security officer who has overall knowledge and control of the 
security system. ■.-, 



5.4.3.2.4 Unauthorized persons must be escorted within Controlled 
Zones. A temporary authorization may be issued to individuals 
requiring access to the Controlled Zones such as auditing teams 
and individuals performing service or repair. 

5.4.3.2.5 It is advisable to have a separate Controlled Zone for Sample 
.■-. receipt and Aliquot preparation.;. ^- .•>'.. 

5.4.4 Test Methods and Method Validation 

5AA.1 Selection of Methods 

Standard methods are generally not available for Doping Control 
analyses. The Laboratory shall develop, validate, and document 
in-house: methods, for compounds present on the -Prohibited List 
and for refated substances- The methods shall be selected and 
validated so they are fit for the purpose. ■-; 

5.4.4.1.1,.. Non-threshold Substances 

. Laboratories are not required to measure or, report a 
, concentration for Non-threshold Substances . 

The Laboratory must .develop as part of the method validation 
process acceptable standards for identification of Prohibited 
Substances. (See the Technical. Document on Identification 
:. .Criteria for Qualitative Assays) .... • ;;.■>,•; 

.Trie Laboratory must demonstrate : the .ability ,td achieve the 
. Minimum Required Performance Limits using a representative 
substance or substances' If the appropriate standards are 
available. - In case a Reference Collection is used for 
identification, an estimate of the limit of detection for the 
method must be provided by assessing a representative 
substance. ■;;■ 

5.4.4.1.2 Threshold Substances 

The Laboratory must develop methods > with an acceptable 
-'' uncertainty near tbe threshold concentration; The .method 
must, be capable of documenting both the. relative 
concentration and the Identity of the Prohibited Substance or 
Metabolite(s) or Markerfs). 

Confirmation methods for Threshold' Substances must be 
peifbiftied ori three ! AHguots; from the "A" bottle and three 
Aliggots from the '"B* bottle, if the "B" sampfe confirmation is. -^ 
performed. If insufficient Sample volume exists to analyze 
three Aliquots, the maximum number of Aliquots that can be 
prepared should ber" analyzed: 'Adverse Analytical Finding 
decisions- shall be based on the mean of* the measured 
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■ concentrations and include : consideration of uncertainty with 
the coverage factor, k, reflecting the number of Aliquots 
analyzed and a level of confidence of 95%. Reports and 
documentation, where necessary, shall report the mean 
concentration. , 

5.4.4.1.3 Minimum Required Performance Limit 

For both. Non-^threshold and . Threshold Substances, the 
Laboratory will be required to. meet a Minimum Required 
Performa nce Limit for detection, identification, and 
demonstration that a substance exceeds the threshold (if^ 
required). 

5.4.4.2 Validation of Methods 

5.4.4.2.1 Confirmation methods for Non-threshold Substances must he 
validated. .<.Exarnples of factors relevant to determining if the 
method is fit for the purpose, are: 

• Specificity. The ability of the assay to detect only- the' 
substance of interest must be determined" and 
documented. The assay must be able to discriminate 

• between compoundsvof. closely, related structures. 

> Identification capability. '■■■■„ Since ; the results for Non- 
threshold substances are not, quantitative, the Laboratory 
should establish criteria for ensuring that identification of a 
substance' representative of the class: of Prohibited 
Substances' can be repeatedly identified and detected as 
. present in the sample at a concentration near the MRPL. 

• Robustness. The method must be determined to produce 
.. the. .same results with respect to minor variations in 

analytical conditions. Those conditions that are. critical to 
reproducible results must be controlled. 

; • .Carryover. The conditions required to eliminate, carryover 
: . -■■ of. the substance. of interest from sample to sample during 
processing or instrumental analysis must be determined 
. . ■» 'and implemented.. 

• Matrix, interferences* The method . should., avoid 
.: interference: in the detection, of Prohibited Substances or 

'.: their Metabolites or Markers by components of the sample _ 
matrixV. .*["' ',.'.?'! ~~ 

r. Standards. Reference, standards, should . be used for 
identification, if available. If there is no reference standard 
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available/ the use of data or : sample from . a validated 
■"-'■ : - Reference Collection is acceptable. 

5.4.4.2.2 Confirmation methods for Threshold- Substances must- be 
validated. Examples of factors relevant to determining if the: 
method is fit for the purpose are: ■ 

• Specificity. The ability of the assay to detect only the 
substance . of interest must be determined ' and 
documented. The assay must ' be. able to discriminate 
between compounds of closely related structures. ... V. 

• Intermediate Precision . The method must allow for the 
! reliable repetition of the results at different times arid with 

different operators performing the- assay. Intermediate 
Precision at the threshold must be documented. 

• Robustness. The method must be determined to produce 
the same results with "respect to minor variations in 
analytical conditions. Those conditions that are critical to 
.reproducible results must be controlled. 

• ..Carryover. The. conditions required to eliminate carryover 

of the substance of interest from sample to sample during 
processing, or instrumental analysis must be determined 
and implemented 

• Matrix interferences. The method must limit interference 
: in the measurement of the amount'--; of Prohibited 

Substances or their Metabolites or Markers by components 
of the sample matrix. 

• Standards. Reference standards should be used for. 
quantification, if available. If .there is no reference 
standard available, the use of data or sample from a 

, ; validated Reference Collection is acceptable. 

v Minimum Required Performance Limits (MRPL). The 
Laboratory must demonstrate thai:" it can detect 
representative compounds of each prohibited class at 
defined MRPLs. The Laboratory should also determine the 
limit of detection and limit of quantification if the MRPL is 
close to these limits. i: ' 

• Linearity must be documented at 50% to 200% of the — 
threshold value, unless otherwise stipulated in a Technical 
Document. 
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5.4.4.3 Estimate of Uncertainty of Method 

In most cases an identification of a Prohibited: .Substance, its 
Metabolite(s) or Markers), is sufficient to report an Adverse 
Analytical Finding., Thus,, quantitative uncertainty as defined in 
ISO/IEC 17Q25 does not apply. In the identification of a compound 
by GC/MS or HPLC/MS, there are qualitative measures that 
substantially decrease the uncertainty of identification. 

In the case of a Threshold Substance, uncertainty in both the 

identification and the finding that the substance is present in an 

amount greater than the threshold concentration must be 
addressed. ' ' 

5.4.4.3.1 Uncertainty in identification 

The appropriate analytical characteristics; imust be 
t , documented, for. %. particular assay. The Laboratory must 
establish. criteria. for^identification of a compound at least as 
strict as those stated in any relevant Technical Document. 

5.4.4.3.2 v Uncertainty in establishing that a substance exceeds a 

.thresholds , ,.,... 

The purpose of threshofd' reporting hi Doping Control is to 
establish that the Prohibited Substance or its Metabolite(s) 
or Markeris) are present at a concentration greater than the 
; threshold value. The method, including selection of 
standards and controls; and : report' of uncertainty should be 
designed to fit the purpose. 

5.4.4.3.2.1 Uncertainty of quantitative results, particularly at the 
threshold value, should be addressed during the 
validation of < the assay . .through measurement of 
Repeatability,. . Intermediate Precision and bias, where 
possible. . 

5.4.4.3;2.2 The expression of uncertainty should use the expanded 
uncertainty using a coverage factor, k, to reflect a level 
of Confidence of 95 %. The expression of uncertainty 
may also take the form of a one-sided t-test at a level, 
of confidence of 95 %. 

5.4.4.3.2.3 Uncertainty may be further addressed in Technical 
;.,"■_■' Documents in order to reflect the purpose i of analysis 
.:.-,.-■ for the specific substances. ,'..'.. 

5.4.4.4 "Control of Data' 

5.4.4.4.1 Data and Computer Sequrjty .. ., 

5.4.4.4.1.1 Access to computer terminals, computers, or other 
operating equipment shall be controlled by physical 
access and by multiple levels of access controlled by 
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passwords or other means of employee recognition and 
identification. These include, but are hot limited to 
account privileges, user identification codes, disk 
access, and file access control. ■ 

5.4.4.4.1.2 The operating software and all files shall be backed up 
on a regular basis and a current copy kept off site at a 
secure location. 

5.4.4.4.1.3 The> software shall prevent^ the changing of : results 
unless there is a system to document the person doing 

.•:■ 'the; editing and that editing can be limited to users with 
. proper level of access. 

5.4.4.4.1.4 All data entry, recording of reporting processes and all 
changes to reported data shall be recorded with. an 
audit traHv -This shall include the date and time, the 
information •■;• that was changed, and the individual 

■>, ■ performing the task. 

5.4.5 Equipment 

5.4.5.1 A List of available equipment is to: be established and maintained. 

5.4.5.2 As part of a quality system, the Laboratories shall operate a 
program for the maintenance and calibration of equipment 
according to ISQ 17025 Section 5.5. 

"iRY. " ■' 

5.4.5.3 General service equipment that is not used for making 
measurements should . be maintained by visual examination, 
safety checks, and cleaning as necessary. Calibrations are only 
required where the setting can significantly change the. test 
result. A maintenance schedule shall be established for items 
such as fume hoods, centrifuges, evaporators, etc, which are 
used in the test method. 

5.4.5.4 Equipment or volumetric devices used in measuring shall have 
periodic performance checks along with servicing, cleaning, and 
repair. 

5.4.5.5 Qualifred subcontracted;, vendors: may. be. used to service, 
maintain, and repair measuring equipment. . - 



5.4.5.6 All maintenance, service,., and repair of equipment .must be 
documented. 
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5.4.6 Measurement Traceability 

.5.4.6.1 Reference Standards 

Few of the available reference drug and drug Metabolite{s) are 
traceable to. national or international standards. When available, 
reference drug or drug Metabolite{s) traceable to a national 
standard or certified by a body of recognized status, such as USP, 
BP, Ph.Eur. or WHO, should be used. When available, a 
certificate of analysis or authenticity shall be obtained. 

When a reference standard is not certified, the Laboratory shall 
verify its identity and purity by comparison with published data or 
by chemical characterization. 

5.4.6.2 Reference Collections 

A collection of samples, or. isolates may bevohtained from a 
biological matrix following an authentic ; and* verifiable 
administration of a Prohibited Substance or Method, providing 
that the analytical data are sufficient to justify the identity of the 
relevant chromatographic peak or isolate as a Prohibited:, 
Substance or Metabolite of a Prohibited Substance or Marker of a 
Prohibited Substance or Method 

5.4.7 Assuring the quality of test results 

5.4.7.1 The Laboratory must participate in the WADA. Proficiency Testing 
Program. 

5.4.7.2 The Laboratory shall have in place a quality assurance system, 
including the submission of blind quality control samples, that 
challenges the entire scope of the testing process (i.e, sample 
receipt and accessioning through result reporting). 

5.4.7.3 Analytical performance should be monitored by operating quality 
control schemes appropriate to the type and frequency of testing 
performed by the Laboratory . The range of quality control 
activities includes: • ■ -. 

• Positive and negative controls analyzed in the same analytical 
rurv as the Presumptive Adverse Analytical Finding Sample. 

• The use of deuterated or other internal standards or standard 
addition. 

• Comparison of mass spectra or ion. ratios from selected ion 
monitoring (SIM) to a Reference Material or Reference — 
Collection sample analyzed in the same analytical run 

• Confirmation of the "A" and "B" Split Samples. 
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• Quality, control charts using appropriate controUimits (e.g.> ± 
20% of the target value) depending on the analytical method 
employed. 

• The quality control procedures should be documented in the 
Laboratory . 

6.0 Process of WADA Accreditation 

This section describes the. technical and financial requirements. the laboratory must 
fulfill in the process of being accredited by WADA. The description ofjhe steps in the 
accreditation process is linked to the defined requirement presented in Section 4. 

6.1 Applying for a WADA Laboratory Accreditation 

6.1.1 Submit Application Form 

The laboratory must fill ,in Jthe necessary, information in the ApplicatioaForm as 
provided by WADA arid deliver this to WADA with the required documentation and 
applicable fee. The Application shall be signed by the Laboratory Director and, if 
relevant, by the Director of the host organization. 

6.1.2 Description of Laboratory 

As preparations for- :: an initial visit by WADA, the laboratory shall complete a 
questionnaire provided tyWADA and submit it to WADA no later than four weeks 
after the receipt of the questionnaire. The following information shall be submitted 
through the questionnaire: 

• List of staff and. their, qualifications . . ; 

• Description of physical,, facilities, including a description of the security 
considerations for Samples and records 

• List of proposed and actual instrumental resources and equipment 

• List of available Reference Materials or standards, or plans to acquire 
Reference Materials or standards, including properly .validated biological 
Sample Reference Collections 

• Financial or business plan for the laboratory 

WADA may require an update of this documentation during the process of 
accreditation. 

6.1.3 Provide a letter of support: .... : 

According to 4.1.2 the laboratory shaH provide ;; necessary . letters of. support 
containing the required. information. fronv.the. relevant, national public authorities, -or . 
National Olympic Comjmlttee, or National Anti-Doplng Organization; ,.-'. . , 

6.1.4 Conduct Initial visit .[ ■-.■ . : '..,_, . r _ "' : ' : ,< v -V- '..,_ 
if necessary, IM40A shall. .copduct, an initial visit (2-3 v days)..to the laboratory at the 
laboratory's expensed/The purpose of this visit is. to ciarify issues with regard to the ,, 
accreditation process arid, the defined requirements in the International Standard for. 
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Laboratories and to obtain information about different aspects of the laboratory 
relevant for the accreditation. 



6.1.5 Issue final report and recommendation 

Within eight (8) weeks after the initial visit or the receipt qf the questionnaire, WADA 
will complete and submit a report to the laboratory. In the report WADA wiit make 
the. necessary recommendations concerning giving the laboratory status as a WADA 
Probationary laboratory or if this is not the case, identifying heeded improvements in 
. order to be a WADA Probationary labbratoiy. 

6.2 Preparing for WADA Laboratory Accreditation 

A probationary period shall be defined for a IWOftr Probationary -Laboratory: The' 
period will range from 12 to 24 months depending on the status of the laboratory 
with regard to the defined requirements (refer to Section 4.1). The main purpose of* 
this period is that the laboratory shall prepare for initial accreditation. During this 
period, WADA will provide appropriate feedback to assist trie laboratory in improving 
the quality of its testing process. In this period the laboratory shall: ->• >; 

6.2.1 Obtain ISO 17025 accreditation 

The laboratory shall prepare and establish the required documentation and system '■ 
according to the requirements in Application of ISO 17025 to Analysis of Doping 
Control Sample (Section 5) and the ISO 17025. Based on this, the laboratory shalh ; 
initiate and prepare for the accreditation process by consulting with a relevant- 
national accreditation body. An audit team consisting of representatives from a' ' 
national accreditation body, including independent technical assessors recommended 
by WADA will audit the. laboratory. Copies of the Audit Report shall be sent to i;: 
■ WADA. The laboratory has to correct any identified non-conformities within defined 
time-frames and document this accordingly. Copies of the documentation of the ' 
correction of the non-conformities should be sent to WADA. 

6.2.2 Participate in the WADA Proficiency Testing Program 

The laboratory must complete a minimum of one year of successful participation in' 
the WADA Proficiency Testing program prior to achieving initial accreditation. (See 
Annex A for description of the Proficiency Testing program.) 

As a final proficiency test, the laboratory shall analyze 20-50 urine Samples in the 
presence of a WADA representative. Costs associated with the WADA on-site visit 
shall be at the laboratory's expense. The laboratory shall successfully identify and/dr ? > 
document a concentration in excess of the threshold of all of the Prohibited '"■ 
Substances, Metabolite(s) of -'Prohibited Substances, or Markeris) of Prohibited 
Substances or Methods within five (5) days of the^ laboratory opening the Sathples. 
The laboratory shall provide a Certificate of Analysis for each of the Samples in the 
proficiency test. FOr negative Samples, WADA may request all or a portion of the- 
negative screening data. For each of the Samples for which there : is an Adverse 
Analytical Finding; the laboratory shall provide a Laboratory Documentation Package . 
This data shall be submitted "within two (2) weeks of submissidh of the initial report. 
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6.2.3 Implement Code of Ethics 

The laboratory shall communicate the Code of Ethics (Annex B) to all employees and 
ensure understanding of and commitment to the different aspects of the Code of 
Ethics. 

6.2.4 Plan and implement research activities :; . : 

The laboratory shall develop a plan for its research, and development.activiti.es in. the 
field of Doping Control within a 3 year period ; including a budget.. At least two 
research and development activities shall be initiated and implemented within the. 
probationary period. 

6.2.5 Plan and implement sharing of knowledge 

The laboratory shall prepare and convey information and knowledge on at least two 
specific issues to the other WADA accredited Laboratories within the probationary 
period. ' ; ' ; '. " 



6.3 Obtaining WADA Accreditation 

6.3.1 Participate in a WADA accreditation audit 

• In the last phase of the probationary period WADA will prepare in coopeM'tibri'with 
the laboratory a final VVADA accreditation audit. Representatives of WADA\m\\ audit 
compliance of the defined requirements in the Application of ISO. 17025 to Ari'aiysis 
of Doping Control Samples (Section 5) and .the practice and documentation of the 
laboratory. If WADA has participated in the initial ISO audit, the final WADA audit 
may be a document audit. Otherwise, the audit can be conducted together with the 
national accreditation body or separately if more practical. Should an on-site audit 
take place by WADA, the associated cbst'shafl be at the laboratory's expense. Based, 
on the audit, WADA will issue an Audit Report and submit this to the laboratory. If. 
needed, the laboratory will have to correct identified non-compliances within defined 
time-frames and report these to WADA. 

6.3.2 WADA report and recommendation 

Based on the relevant documentation from the laboratory/ any WADA technical 
advisor feedback, arid the relevant accreditation body (Audit Report), WADA will 
make a final report including a recommendation concerning the accreditation of the : 
laboratory. The report and recommendation will be submitted to the WADA 
Executive Committee for approval. In case that the recommendation is that the 
laboratory should not be, accredited, the laboratory will have a maximum of six (6) 
months to correct' and ffnpfove specific parts of their operation, at Which; time a ? 
further report will be made by WADA. 

6.3.3 Issue and publication of Accreditation certificate 

A certificate signed by a duly authorized representative of WADA shall be issued in 
recognition of an accreditation. Such certificate shall specify the name of the 
Laboratory and the period for which the certificate is valid. Certificates may be 
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issued after the effective date, with retroactive effect. A list of accredited 
Laboratories will be published annually by WADA. 



6.4 Maintaining WADA Accreditation 

6.4.1 Provide a new letter of support 

Letter(s) of Support from a national public authority or National Olympic Committee 
or National Anti-Doping Organization responsible for a national Doping Control 
program or an International Federation responsible for an international Doping 
Control program shall be required in years in which there is an ISO 17025 re- 
accreditation audit. 

A letter of support from the host organization renewing its commitment to the 
Laboratory shall also be required in conjunction with each ISO 17025 re- 
accreditation audit. 

6.4.2 Document annual number of tests' 

The Laboratory shall periodically report the results of all tests performed to WADA in 
a specified format. WADA will monitor Sample test volume performed by the 
Laboratory . If the number of Samples falls below 1500 per year, WADA Laboratory 
accreditation will be suspended or revoked in accordance with Section 6.4.8. 

6.4.3 Flexible Accreditation ? " ' 
WADA accredited Laboratories may add. or modify scientific methods or add analytes 
to its scope of work without the need "for approval by the body that completed. the 
ISO/IEC 17025 accreditation of that Laboratory . Any analytical method or procedure 
must be properly selected, and validated and included, in the scope of the Laboratory ': 
at the next ISO audit if use' is.'.contlnued.. . .. '. T 

6.4.4 Document Compliance with the WADA Laboratory Code of Ethics 

The Laboratory Director must send a letter of compliance to WADA every year. 

The Laboratory may be asked to provide documentation of compliance with the 

provisions of the Code of Ethics (Annex B). 

6.4.5 Document implemented research activities 

The Laboratory must , supply an annual progress report to WADA documenting 
research and development results in the field of Doping Control and dissemination of 
the results. The Laboratory should also relate research and development pians for 
the next year. 

6.4.6 Document implemented sharing of knowledge .. u . 

The Laboratory must' supply an annual report ^sharing of ! knowledge with, ajf 'other .'-''. 
WADA-accred\ted Laboratorie's' ."^ . ■ *v: 
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6.4.7 Participate in WADA/ISO periodical audits- arid the re-accreditation 
audit 

WADA reserves the right to inspect and audit the Laboratory at any time. The notice 
of the audit/inspection will be made in writing tb the laboratory Director.:'. In- 
exceptional circumstances; the audit/inspection may. be unannounced. 

6.4.7.1 WADA/ISO Re-accreditation:audit • ■-> 
The Laboratory must receive ISO/IEC 17025 accreditation : including 
compliance:"Witl>. the. Application of ISO. 17025 for Analysis of Doping 
Control Samples (Section 5 of this document); The audit team: may . 
include a WADA. Consultant to augment the auditing team selected by 
the national accrediting body for the re-accreditation audit. 

Copies of the audit summary- report as well as the Laboratory responses 
must be sent to WADA. The Laboratory shall also provide a copy of the 
ISO 17025 certificate obtained'from the national, certifying body.- 

6.4.7.2 ISO Periodical audit" . >.■-.?■ ..v.. ■-.;: 
In years when a periodical 1S0/IEG ; 17025 audit is required;- the ^ 
Laboratory shall provide WADA with a copy: of any external audits and; 
evidence of corrective actions for any non-compliance. -.■:.■ 

6.4.8 WADA report and recommendation 

WADA will annually review Laboratory compliance- with the requirements-listed in I " 
Sections 4 and 5. With the exception of re-accreditatiOn and other required on-site 
audits, the annual' review will consist of a documentation audit.- WADA may require' 
documentation from the Laboratory . Failure of the La boratorV tb ; provide ' information 
requested in evaluating performance by the specified "date shall be considered a : 
refusal to cooperate and result in Suspension or Revocation of accreditation. 

WADA will consider the Overall performance of the Laboratory in making decisions 
regarding continued accreditation. Applicant Laboratory performance on aspects of. 
the standards described < in Section 5 (such as ^turn-around times; Documentation ,. 
Package contents, and feedback from client organizations) may be considered in this 
auditing. ■ >' . 

6.4.8.1 Maintenance of accreditation 

In the event that the Laboratory has maintained satisfactory: 
performance, WADA will recommend to the WADA Executive Committee 
that the Laboratory be re-accredited. 

6.4.8:2 Suspension of accreditation ,;::■!::'. v • 

Whenever hWADA has : reasori to believe that Susperfsio'n rnay be 
required and that immediate action- is necessary in order to protect the"- 
interests of WADA and the Olympic movement, WADA may immediately 
suspend a Laboratory 's accreditation. If necessary, such decision may ; 
be taken by the Chairman of the WADA Executive Committee. 
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Examples of,; actions that ;could~ result in -Suspension of accreditation 
include: 

• Suspension of ISO- 17025 accreditation; ,-■ • 

• failure to take appropriate corrective action after an unsatisfactory . 
performance; 

• lack of compliance with any of the requirements or standards listed 
in WADA International Standard for Laboratories (including Annex 
A. Proficiency Testing); - - 

• failureto cooperate' with WADA or the relevant Testing Authority in . 
providing documentation; : ;. 

• failure to comply with the WADA Laboratory Code of Ethics. . 

WADA may recommend a Suspension of accreditation at any time based 
on the results of the Proficiency Testing program. 

The period and terms ,of Suspension shall be- proportionate to. the- 
seriousness of the noh-compliance(s) or lack of performance and the 
need to ensure accurate and reliable drug testing of Athletes. A period .. 
of Suspension shall be up to. 6 months, during which time. any. non-. . 
;compllance..rriust be corrected. If the non-compliance is not corrected . < 
during the Suspension period, the Laboratory accreditation will be 
revoked. 

In the case of a non-compliance WADA may, suspend the Laboratory 
from performing .analyses. for any Prohibited Substances.., If WADA 
determines that the non-compliance is limited to a class.. of Prohibited-. 
Substances* WADA may .limit, the suspension, to analysis for the .class of 
compounds in which the non-compliance occurred. 

6.4.8.3 Revocation of accreditation 

The WADA Executive Committee revokes accreditation . of any 
Laboratory accredited, under these provisions if- WADA determines that 
Revocation is necessary to ensure the full reliability and accuracy of 
drug tests and .the accurate, reporting of test results. . Revocation of 
accreditation may be based on, but not limited to, the following 
considerations: 

• Lossof ISO 17025 accreditation; 

• Unsatisfactory performance la. analyzing and reporting. results of . 
drug tests .;.-.. ..•.-.'• 

• Unsatisfactory participation in performance evaluations or Laboratory 
on-site audits; ... 

• Failure . to /.teke^. appropriate corrective action following; an 
unsatisfactory performance either in Testing or in a proficiency test; ^ 

• A material violation of this standard or other;condition imposed on : 
the Laboratory by WADA; 
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• Failure to correct a lack of compliance with any of the requirements 
or standards listed in WADA International Standardfor Laboratories 
(including Annex A. Proficiency Testing) during a Suspension period; 

• Failure to cooperate with WADA or the relevant Testing Authority 
during the Suspension phase; . 

• A serious violation of the Code of Ethics; 

• Conviction, of any key personnel for any criminal offence committed 
that is related to the operation of the Laboratory ; or . 

• Any. other cause that materially affects the ability of the Laboratory 
to ensure the full reliability and accuracy of drug tests and the: 
accurate reporting of results. 

A Laboratory whose accreditation has been revoked is ineligible to 
perform testing of Doping. Control Samples for any Testing Authority . 

If a Laboratory , whose accreditation has been revoked should seek 
accreditation, it shall begin the process as a new laboratory as 
described in Section 4.1, unless there are exceptional circumstances or 
justifications as determined solely by WADA.- .In the case of exceptional - 
circumstances, WADA shall determine what steps shall be followed prior 
to granting a new; accreditation;, i -. : - ' * 

6.4.9 Notification 

6.4.9.1 Written Notice,, : t .; . v '-- ■..-.- '.... -.; 
When a Laboratory is suspended or WADA seeks to revoke 
accreditation, WADA must immediately: serve the Laboratory with 
written notice of the Suspension or proposed Revocation by facsimile 
mail, personal service, or registered or certified mail, return receipt 
requested. This notice shall state the following; 

1) The reason for Suspension or proposed Revocation ; 

2) The terms of the Suspension or proposed Revocation ; -and 

3) The period of Suspension . 

6.4.9.2 Effective Date . ,. 

A Suspension is immediately effective. A . proposed Revocation js 
effective 30 calendar days after the date on the written notice or, if 
review is requested, upon WADA's decision to uphold the proposed 
Revocation . A- Laboratory who, has. received notice that its accreditation 
is in the process of being revoked shall be suspended until the 
Revocation is made final or is rescinded by WADA. If WADA decides not 
to uphold the Suspension or proposed Revocation f the Suspension is— 
terminated immediately and any proposed Revocation shall not take;- 
place. -. v 
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6.4.9.3 Public Notice. ;,•: 

WADA will immediately notify all relevant national public:. authorities, 
National Anti-Doping Organizations./ National Olympic Committees} 
Internationa:! Federations, and the IOC of the name and address of any 
Laboratory that has had its accreditation suspended or. revoked, and the 
name of any Laboratory that has had.its Suspension lifted. 

WADA will provide to any . Testing Authority , upon written request, 
WADA's written, decision which upholds or denies the Suspension or 
proposed Revocation . .,>;,- < 



6.4.10 Re-accreditation Costs. ■■:.-, 

On an annual basis, WADA. will invoice the Laboratory for a portion of the costs 
associated with the re-accreditation process. The Laboratory shall assume the travel 
and accommodation.expenses of the WADA representative^) in the event of on-site 
inspections. 

6.4.11 Issue and publication of Accreditation certificate . - -: 

If maintenance of accreditation is approved, the Laboratory shall receive a certificate: 
signed by a duly authorized representative of WADA issued in .recognition of -such 
accreditation. Such certificate shall specify the name of the Laboratory and the 
period for which the certificate shall be valid. Certificates may be issued after the 
effective date, with retroactive effect. :.< 

6.5 Accreditation Requirements for Satellite Facilities for Major Events 

In general, the reporting time requirements for a major Event require that'the 
Laboratory facility be at the location in proximity to the competition such that 
Samples can be delivered by Event Doping Control staff. This may require re- 
location of an existing Laboratory for a period of time sufficient to validate operations 
at the satellite facility and perform the testing for the Event. 

In extraordinary circumstances, Samples may be transferred to art existing 
Laboratory facility. There must be agreement between the Major Event Organization 
and WADA regarding' whether testing requirements such as turn-around time and the 
Athlete rights are met for in any eventuality. If the Laboratory is functioning within 
its regular facility, the requirements stated below with respect to facilities do not 
apply. The Laboratory will, however, be required to report on staffing, equipment, . 
and Sample transport issues. .. ' 

The Laboratory shall be responsible for providing WADA y w\th regular .updates on the 
progress of the testing facilities. „■■'.-■'■■ 



6.5.1 Participate in an initial WADA/ISO Visit/inspection 

WADA may visit the Laboratory facility as soon as it is available to determine 
whether the facility is adequate. Expenses related to such a visit shall be at the 
Laboratory 's expense. Particular emphasis will be placed on the adequacy, of security 
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considerations, the physical layout of the space to ensure that adequate separation- 
of various parts of the Laboratory are maintained, and to provide a preliminary 
review of other key support elements. 

6.5.2 Document ISO/IEC 17025 accreditation of the satellite facility 

At least one month prior to the major Event, the Laboratory must provide 
documentation that the national accrediting body has provided ISO/IEC accreditation 
for the satellite facility in compliance with the Application of ISO/IEC 17025 to the 
Analysis of Doping Control Samples (Section 5). WADA may require that a WADA 
consultant be present at the national accrediting body audit of the satellite facility. 
WADA's expenses associated with such audit, will be at the Laboratory 's expense. 

6.5.3 Complete a Pro-Event Report on Facilities and Staff 

At least one (1) month prior to the Event, the Laboratory must report: 

• List of Laboratory staff ■■■..<■ 

• List of staff scientists not normally employed by the Laboratory 1 . (if/ 
required)' -..■•>..■ _: 

• Training plan for new staff scientists- 

• List of instrumentalresources and equipment '.-... ■„ . ■, 

• Procedure manual specific to the satellite facility including -analytical : 
methods 

• Summary of results management process including criteria for determining 
positive and negative results 

• Methods of reporting test results in a secure manner to the appropriate ■.■ = ■ 
authorities = 

Any changes that occur prior to the Event should be immediately reported to WADA. 

Even if the testing is to be done at the Laboratory 's regular facility, the Pre-Evenr 
Report must be completed, particularly in regard to personnel changes and any 
additional equipment. 

6.5.4 Participate in WADA accreditation audit 

WADA may choose to perform an independent on-site audit or a document audit of 
the satellite facility. Should an on-site audit take place, WADA expenses related to 
the audit will be at the Laboratory' s expense. This audit may include analysis of a set 
of proficiency testing samples. Trie full complement of staff must.be" in attendance. 
Particular emphasis will be placed oh involvement of new staff members to assess 
their competence. 

6.5.5 Review the reports and correct identified non-conformities 

The Laboratory Director must address and correct any identified rion-cdmpliancesV 
The audit report and documentation of the corrective actions rinust be submitted to —" 
WADA. ••'-■■ •■-■■ 
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6.5.6 Issue and publication of a temporary and limited Accreditation 
certificate 

Based on the documentation provided, WADA shall make a decision regarding, 
accreditation of the Laboratory . In the event that accreditation is awarded, WADA 
shall issue an accreditation for the period of the Event and an appropriate time 
before and after the actual competition. 

6.5.7 Monitoring and assessment during the Event 

WADA may choose at its sole discretion to have an observer in the Laboratory during 
the Event. The Laboratory Director is expected to provide full cooperation to the. 
observer. 

WADA, in conjunction with the Major Event Organization, will submit double blind ; . 
proficiency testing samples to the Laboratory . 

In the event of a false. positive, the Laboratory will immediately cease testing for the. 
class of Prohibited Substances and. Methods* The Laboratory shall apply, corrective 
actions within 12 hours of notification of the false positive. All Samples analyzed, 
prior to the false positive will be re-analyzed for the class of Prohibited .Substances 
and Methods for which the non-compliance occurred. The results of the. investigation 
and analysis will be presented to WADA withjn 24 hours unless otherwise agreed in- 
writing. .- 

In the event of a false negative, the Laboratory will be required to investigate the. 
root cause and apply corrective actions within 24 hours of notification of the false 
negative result. A representative group of Samples in appropriate number to ensure 
that the risk of false negatives is minimal will be re-analyzed for the class of 
Prohibited Substances. and Methods, for- which the non-compliance occurred. The 
results of the investigation and analysis will be presented to WADA within 48 hours 
unless otherwise agreed in Writing. •■ • 



7.0 Requirements for supporting an Adverse Analytical 
Finding in the Adjudication Process 

This section describes the relevant, procedures to be followed where an Athlete 
challenges an Adverse Analytical. Finding, in a hearing as provided for by the Codel. 

7.1 Laboratory Documentation Package 

In support of any Adverse Analyiicaf Finding the : Laboratory Is required to provide the ' 
Laboratory Documentation Package described in detail in the. Technical Document on_ 
Laboratory Documentation Packages.' "' . ~" " ''"^ 

The Laboratory is not required to provide any documentation not specifically included 
in the Laboratory Documentation -Package . Therefore, the Laboratory is not required 
to support an Adverse Analytical Finding by producing, either to the Testing Authority 
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or in response to discovery requests related; to tile : bearing^ standard, operating 
procedures, general quality management documents (e.g., ISO compliance 
documents) or any other documents not specifjeaJly required by. Technical Document 
on Laboratory Documentation. Packages. Preferences in the International Standard 
for Laboratories to ISO requirements are for_ general quality control purposes only 
and have no applicability tb any adjudication of any specific Adverse Analytical 
Finding. '''" . ' : ' ',"' ''"'' ' '■. ! '.." " ..'..' 
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PART THREE: ANNEXES 

ANNEX A- WADA ^RpFICIENCY TESTING PftOGI^M 

The WADA Proficiency Jesting. (PT) Program is designee* tx^evaklate Laboratory ' 
proficiency and to improve test resuTt uniformity between Laboratories',, and to " 
provide educational opportunities for the WM04-accredited Laboratories . The 
purpose of the individual PT sample will determine its composition and form. 

1. Probationary period 

The Proficiency Testing (PT) program is a part of the initial evaluation of a Laboratory 
seeking accreditation. In addition to providing samples as part of quarterly PT 
samples, the WADA will provide upon request samples from past PT rounds in order 
to allow the applicant Laboratory with an opportunity to evaluate its performance 
against the recorded performance of accredited Laboratories . 

All procedures associated with the handling and testing of the PT samples by the 
Laboratory are, to the greatest extent possible, to be carried out in a manner 
identical to that applied to routine Laboratory Samples, unless otherwise specified. 
No effort should be made to optimize instrument (e.g., change multipliers or 
chromatographic columns) or method performance prior to analyzing the PT samples 
unless it is a scheduled maintenance activity. Methods or procedures used in routine 
testing should be employed. 

Successful participation in 12-24 months of PT sample rounds is required before a 
Laboratory is eligible to be considered for accreditation. The PT samples shall occur 
at least quarterly and will consist of a minimum of five (5) samples per challenge. At 
least four (4) PT samples will contain Threshold Substances . Blank and adulterated . 
samples may also be included. 

2. Maintenance/Re-accreditation period 

After accreditation, Laboratories shall be challenged with at least five (5) PT samples 
each quarter. Each year at (east two (2) samples will contain Threshold Substances . 
Blank and adulterated samples may be included. 

All procedures associated with the handling and testing of the PT samples by the 
Laboratory are, to the greatest extent possible, to be carried out in a manner 
identical to that applied to routine Laboratory Samples, unless otherwise specified. 
No effort should be made to optimize instrument (e.g., change multipliers or 
chromatographic columns) or method performance prior to analyzing the PT samples 
unless it is a scheduled maintenance activity. Methods or procedures not used in 
routine testing should not be employed. 
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2.1 Open PT Samples 

The Laboratory may be directed to analyze a PT sample for a specific Prohibited 
Substance. In general, this approach is used for educational purposes or for data 
gathering. 

2.2 Blind PT Samples r- . ■ . . 

The Laboratory will be aware that the sample is a PT sample, tfut will hot be aware of 
the content of the sample. Performance on blind PT samples. fs to be at the same 
level as for the open or non-biind FT samples. .,, . . 

2i.3 Reporting - Open and Blind Proficiency Samples. 

The Laboratory should report the results of open arid blind PT samples to WA&A in 
the same manner as specified for routine Samples. For some samples or PT sample 
sets, additional information may be requested from the Laboratory . 

2.4 Double Blind Proficiency Sample ' \. ■'""■.,.. 

The Laboratory will receive PT sample sets Which are indistinguishable from normal ; 
testing samples. The samples may consist of blank, adulterated or positive samples!. 
These samples may be used to assess, turn-around time, compliance with 
documentation package requirements, and other non-analytical performance criteria. 7 
as well as Laboratory proficiency. 



3. Proficiency Test Sample Composition 

3.1 Description of the Drugs 

PT samples contain those Prohibited Substances, Metabolite(s) of ' Prohibited 
Substances, and Markers) of Prohibited Substances and Methods which each 
accredited Laboratory must be prepared to assay in. concentrations that allow 
detection of the analytes by commonly used screening techniques. These are 
generally concentrations that, might.be expected in the urine of drug users. For 
some analytes, the sample composition may consist of the parent drug as well as 
major Metabolites. The actual composition of the PT samples supplied to different 
Laboratories in a particular PT sample may vary but, within any annual period, all 
Laboratories participating are expected to have analyzed the same total set of 
samples. 

A sample may contain more than one Prohibited Substance, Meiabpliie(sJ,. qr. Marker 
of a Prohibited Substance or Method. A. PT sample will not contain more than three, 
substances or their Metabolite(s),. or Markers of Prohibited Substances or Methods... 
It is possible that the sample will contain multiple Metabolites of a single substance, 
which would represent the presence of a single Prohibited Substance. All Metabolites 
detected should be reported according to the Laboratory 's standard operating 
procedures. 

3.2 Concentrations 

PT samples may be spiked with Prohibited Substances and/or their Metabolites or 
may be from authentic administration studies. For Threshold Substances, the 
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concentration in the sample will be guided by, but not limited to, one of the following 
criteria: . '■■,■■■; 

i) at least 20 percent above the threshold for either the initial assay or the 
confirmatory test, depending on which is to be evaluated; 

ii) near or below the threshold limit : for special purposes. In this case^ the\ 
Laboratory would be directed to analyze the. Sample for a particular Prohibited 
Substance as part of an educational' challenge and will not be considered for 
evaluation for the purposes of the PT program. 

For Non-threshold Substances , the concentration will* be guided by,' fob't ribt'fimited 
to, one of the following criteria': 

i) the Prohibited Substance and/or its major Metaboiite(s) willbW present in ' 
quantities greater than the Minimum Required Performance Limit ; ,.,,,-. 

ii) the Prohibited Substance and/or its major Metabolite(s) Will; be present hear., 
the limit of detection for special purposes. In this case,; the Laboratory would ! 
be directed to' analyze the sample for a particular Prohibited Substaijce' as part 
of an educational challenge and will hot be considered for evaluation for the 
purposes of the PT program. ""'■ ■■'■•■■.■ 

These concentrations and drug types may be changed periodically in response to 
factors such as changes in detection technology and patterns of drug use. 

Negative samples do not contain concentrations of any of the target drugs above the 
Minimum Required Performance Limit when analyzed by the normally used methods; 

3.3 Blank or Adulterated Samples 

PT samples include those that do not contain prohibited drugs or Samples which have. . 
been deliberately adulterated by the addition of extraneous substances designed to 
dilute the sample, degrade the analyte or to mask the analyte during the analytical : 
determination. 



4. Evaluation of Prof iciency Testing Results •' "■'' 

4.1 Evaluation of Quantitative Results 

When a quantitative ■determination ihas been reported, the results can be scored ' v 
based on the true or consensus value of the sample analyzed and a standard 
deviation which may beset either' by trie group results or according to the expected 
precision of the measurement. The z-score is calculated' using the equation 

:,--... .-•■ . ^^■•' ■•- : ------ :-■ = 

Where x is the value found 

x is the assigned value .'■■-■■ , ,-.. .. ■ .-, • .-. ■/ 

8 is the target value for standard deviation 
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The target relative standard deviation will be set in such a way that an absolute z- 
score between two (2) and three (3) is deemed questionable performance. A z- 
score greater than three (3) is deemed unacceptable performance.- 

In addition, re-scaled sum of score (RSZ) and re-scaled sum of squared scores 
(RSSZ) will be calculated. While the z score gives an estimate of bias, the RSZ, by 
retaining the sign of the biases, will reflect consistent systematic bias. ; The RSSZ, by 
eliminating the possibility that positive and negative bias will cancel, provides 
another indicator ofbias. The RSZ and RSSZ are calculated by the equations 



■Jm 

' rssz=T- -■'- 
where hi is the number of tests. '".'.',. ' '". 'I'"'! ... 

4.2 Probationary Period : ■■':..■••■, v ■.■■■■■.'r :■■■. 

4.2.1 Any false positive reported automatically. disqualifies a Laboratory from further 
consideration ...for ...accreditation.. . The Laboratory will be eligible: for 
reinstatement upon^ providing documentation that satisfies WADA that 
remedial and preventative actions have been implemented. 

. 4.2.2 An applicant Laboratory, is^to achieve an overall grade level of 90 percent for 
PT samples required during the probationary, period, i.e., it must correctly 
identify and confirm ,90 percent of the. total drug challenges (qualitative 
including adulterated samples). : . 

4.2.3 An. applicant Laboratory is to: obtain satisfactory Z-scores for any quantitative 
results reported based on the mean of three replicate determinations. For the 
purposes of accreditation a quantitative result is required for threshold drugs. 
The relative, standard deviation is to. be commensurate with' the validation - 
data. 

Any Laboratory that faHs to achieve a satisfactory score for at least 90% of the 
quantitative determinations during the probationary period will be disqualified 
from further consideration. If the Laboratory receives fewer than 10 samples 
for quantitation in the year, the Laboratory may he allowed, a .single 
unsatisfactory result in the.quantitatjve portion of the Preprogram during a 12 , 
month period. . The laboratory, will be eligible; for reinstatement upon providing :' 
documentation that satisfies WADA that remedial and preventative actions - 
have been implemented. 
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4.3 Maintenance and Re-Accreditation Period 

4.3.1 No false positive drug identification is acceptable, for any .drug and the 

following procedures are to be followed when dealing .with such a situation:.. 

i) The Laboratory is immediately informed of a false positive error by the 
WADA. , . ■ ■ ■ ■ ■ •:■.-■ 

ii) The Laboratory is. to provide the WADA with- a written explanation of the 
. reasons for the error within five. (5) working days. This explanation is to 
include the. submission of all quality control data from the batch of samples . 
that included the false positive sample .if the. error is .deemed to be.: 
technical/scientific. 

iii) The WADA shall review the Laboratory 's explanation promptly and decide 
what further action, if any, to take. 

iv) If the error is determined to be an administrative error (clerical, sample 
mix-up, etc), the WADA may direct the Laboratory to take corrective action 
to minimize the occurrence of the particular error in the future and, if there 
is reason to believe the error could have been systematic, may require the 
Laboratory to review and re-analyze previously run Samples. . . 

v) If the error is determined to be a technical or methodological error, the' 
Laboratory may be required to re-test all Samples analyzed positive by the 
Laboratory from the time of final resolution of the error back to the time of ■- 
the last satisfactory proficiency test round. A statement signed by the 
Laboratory Director shall. document this re-testing. The Laboratory may 
also be required to notify all clients whose results may have been; affected 
of the error as part of its quality management system. Depending on the 
type of error that caused the false positive, this retesting may be limited to 
one analyte, a class of Prohibited Substances or Methods, or may include 
any prohibited drug. The Laboratory shall immediately notify the- WADA if 
any result on a Sample that has been reported to a client 4s detected; as a 
false positive. WADA may suspend or revoke the Laboratory 's 
accreditation. However, if the case is one of a less serious error for which 
effective corrections have already been made, thus reasonably assuring 
that the errdr will not occur again, the WADA may decide to take no further- 
action, 
vi) During the time required to resolve the' error, the Laboratory : remains 
accredited but has a 'designation indicating that a false positive result is 
pending resolution. If the WADA determines that the Laboratory 's 
accreditation must be suspended or revoked, the Laboratory 's official 
status becomes ' "Suspended" or "Revoked" until the Suspension or 
Revocation is lifted or any process complete: 

.4.3.2 An accredited Laboratory must correctly identify 100 percent of the Prohibited 
Substances to pasS'the roundof FT sarhples.-: It. must, correctly identify and 
confirm 100 percent-ofthe total PT samples (qualitative including, adulterated 
samples). * ■ ■-■•" -----•■ .i .■?;-■ ■ .— 

4.3.3 An accredited Laboratory is to obtain satisfactory Z-scores for any quantitative 
results reported based on the mean of three replicate determinations. For the 
purposes of accreditation a quantitative result is required for threshold drugs. 
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The relative standard deviation is to be commensurate with the validation 
data. .1-' ' 

Any Laboratory that fails to achieve a satisfactory score for quantitative 
determinations: will be deemed to. have failed that sample challenge. Trie, 
Laboratory must achieve a satisfactory score on 90% of the quantitative 
samptes during the year. If the Laboratory receives fewer than 10 samples for 
quantitation in the. year/ the Laboratory may be allowed a single unsatisfactory 
result in the quantitative portion of the PT program during a 12 month period. 

4.4 Laboratories failing a proficiency test round are informed immediately by 
WADA. Laboratories must take arid report corrective action within 30 calendar' 
days to WADA. Laboratories may Otherwise be advised by 'WADA to take' 
corrective action for a given reason or to change a corrective action which has 
previously been reported to WADA. The corrective action reported to WADA 
must be implemented in the routine operation 6f the Laboratory ; "Repeated 
failures of the same type will result in WADA requiring' corrective action. ' 

Laboratories : failing two consecutive "rounds of '■ the- PT scheme will be 
Immediately suspended. The Laboratory is required to provide -documentation 
of corrective action with 10 working days of notification of Suspension ; Failure 
to do so will result in immediate Revocation of the accreditation. Lifting of the 
Suspension occurs only when corrective action has been taken and reported to 
the WADA. The WADA may choose, at its sole discretion, to submit additional 
PT samples to the Laboratory or to require that the Laboratory be re-audited; ' : 
at the expense of the Laboratory after having furnished satisfactory results for 
another proficiency testing round. 

4.5 WADA is to evaluate the annual performance of all accredited Laboratories /'- 
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ANNEX B - LABORATORY CODE OF ETHICS 

1. Confidentiality 

The heads of Laboratories ,- -their delegates and Laboratory; staff shall not discuss 
or comment to the media on individual results prior to the completion of'any 
adjudication without consent of the organization that supplied sample to the 
Laboratory and the organization that is asserting the Adverse Analytical Finding in 
adjudication. ■"■■?" 

2. Research 

Laboratories are entitled to participate in. research programs provided that the 
Laboratory director is satisfied with, the bona fide nature and the programs have- 
received proper ethical (e.g. human- subjects)- approval. 

2.1. Research in Support of Doping Control ,. 

The Laboratories are expected to develop a" program of research. : : and< 
.development to support the scientific foundation of Doping Control. This 
research may consist of the development, of. new methods or technologies, the , 
pharmacological characterization of. a new doping agent,' the characterization;- 
of a masking agent or method, and other. topics relevant to'the field of Doping-. 
Control. ' ..... ... . ■„..> 

2.2. Human subjects ■ ... , L > ;.,■.-: -■•?.. , ?.. ■ < 
The Laboratories must foifow the Helsinki Accords and any applicable: national 
standards as they. relate to the involvement of human subjects in research. 

Voluntary informed consent must also be obtained from human subjects in any 
drug administration studies for the purpose of development of a Reference 
Collection or proficiency testing materials. 

2.3. Controlled substances 

The Laboratories are expected to comply with the relevant national laws 
regarding the handling and storage of controlled (illegal) substances. 

3. Testing 

3.1. Competitions 

The Laboratories shall only accept and . analyze Samples originating from 
known sources within the context of Doping Control programs conducted in 
competitions organized by national and international sports governing bodies. 
This includes national and international federations, National Olympic 
Committees, national associations, universities, and other similar 
organizations. This rule applies to Olympic and non-Olympic sports. 

Laboratories should exercise due diligence to ascertain that the samples are 
collected according to the World Anti-Doping Code International Standard for 

International Standard for Laboratories - 54 x 

Version 4.0 August 2004 



WADA0132 



Testing or the International Standard for Doping Control (ISO/PAS 18873), or 
similar guidelines. These guidelines must include collection of Split Samples : 
appropriate Sample container security considerations; and formal chain: of 
custody conditions. ■ 

3.2. Out-of-competition 

The Laboratories - shall accept Samples taken . during, tra.ini.ng (op- Out-iif- 
competitiori) only if the following conditions are simultaneously met: ■■:*.■■■ 

(a)That the Samples have been collected and sealed under the conditions 

generally prevailing in competitions themselves as In Section 3.1 above;- 
(b)if the collection is a part of aaanti-doping-program; and 
(e) If appropriate sanctions will follow a positive case. 

Laboratories shall not accept Samples, for the purposes of either screening" or 
identification, from commercial or other sburces;when the conditions in the 
above paragraph are not simultaneously met. . 

Laboratories shall not accept. Samples from individual Athletes ori a private, 
basis or from Individuals or organizations acting on their behalf. 

These rules apply to Olympic and non-Olympic sports. :■■■■.. 

3.3. Clinical or Forensic ' '" 

Occasionally the Laboratory is requested to analyze a Sample for a banned 
drug or endogenous substance allegedly cpmjng. from a. hospitalized or ill . 
Person in order to assist a physician in the diagnostic process. Under this" 
circumstance, the Laboratory director must explain the pre-testing issue to the 
requester and agree subsequently to anajyze the Sample only if a . letter 
accompanies the Sample, and explicitly certifies that the Sample is for medjcal .. 
diagnostic or therapeutic purposes. 

The letter must also explain the medical reason for the test . 

Work to aid in forensic investigations may be undertaken but due diligence 
should be exercised to ensure that the work is requested by an .appropriate 
agency or body. The Laboratory should not engage in testing or. expert 
testimony that would call into question the integrity of the individual or the. 
scientific validity of work performed in the anti-doping program. 

3.4. Other Testing. 

If the Laboratory accepts Samples from an entity that- is not a Testing . 
Authority recognized by the World Anti-Ooping Code, it is the responsibility of ■-.. 
the Laboratory Director to ensure that any Adverse Analytical Finding will be 
processed according to the Code and that the results cannot- be used in any 
way by an Athlete or associated Person to avoid detection. 

The Laboratory should not engage in testing that undermines or is detrimental 
to the anti-doping program of WADA. The Laboratory should not provide" 
results that in any way suggests endorsement of products or services for 
Athletes or sports authorities. The Laboratory should not provide testing 
services in defense of an Athlete in a Doping Control adjudication. 
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3.5. Sharing of Information and Resources 

3.5.1 New Substances. .-■-.,/ 

The lV/4Di4-accredited Laboratories for Doping Control shall inform WADA when 
they detect a new or suspicious doping agent. 

When possible,, the . Laboratories ., shall share;, information regarding the., 
detection of potentially new or rarely detected doping agents. 

3.5.2 Sharing of Knowledge 

Sharing of knowledge shall, consist of,, but not. be limited -to,, dissemination of 
information about new Prohibited Substances andMethods and their detection . ,-■ 
within sixty (60) days of discovery. This can occur by participation in scientific .- 
meetings, publication of results of research, sharing of specific details of 
methodology necessary for detection,* and working with WADA to distribute ■ 
information by preparation of a; reference substance or biological excretion — 
study or information regarding the chromatographic retention behaviour and., 
mass spectra of the substance or its Metabolites. The Laboratory director or 
staff shall participate in developing standards for best practice land enhancing \ 
uniformity of testing in the VM4D>4-accredited Laboratory system. An example 
of the latter would be in establishing reporting standards for determination of •:■-'■ 
an Adverse Analytical Finding. ■ . 

4. Conduct Detrimental to the Anti-Doplrig Program 

The Laboratory personnel shall not engage in conduct or ' activities that 
undermine or are detrimental to the anti-doping program of WADA, an 
International Federation, a National Anti-Ddping Organization, a National . . 
Olympic Committee, a Major Event Organization Committee, or the 
International Olympic Committee. Such conduct could include, but is not 
limited to, conviction for fraud, embezzlement, perjury, etc. that would cast 
doubt on the integrity of the anti-doping program. 

No Laboratory employee or consultant shall provide counsel, advice or - 
information to Athletes of others regarding techniques or methods to mask 
detection of, alter metabolism of, or suppress excretion of V a Prohibited 
Substance or Marker of a Prohibited Substance or Method in order to avoid an 
Adverse Analytical Finding. No Laboratory staff shall assist an Athlete in 
avoiding collection of a Sample. This paragraph does not prohibit 
presentations to educate Athletes, students, or others concerning anti-doping 
programs and Prohibited Substances or Methods. 
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ANNEX C - LIST OF TECHNICAL DOCUMENTS 



Title 


Document 
Number 


Version 
Number 


Effective Date 


Laboratory Internal Chain of Custody 


TD2003LCOC 


1.2 


Jan 1, 2004 


Laboratory Documentation Packages 


TD2003LDOC 


1.3 


Jan 1, 2004 


Minimum Required Performance Limits for 
Detection of Prohibited Substances 


TD2004MRPL 


1.0 


Febl5,2004 


Identification Criteria for Qualitative Assays 
Incorporating Chromatography and Mass 
Spectrometry 


TD2003IDCR 


1.2 


Jan 1, 2004 


Reporting Norandrosterone Findings 


TD2004NA 


1.0 


Augl3, 2004 


Reporting and Evaluation Guidance for 
Testosterone, Epitestosterone, T/E Ratio 
and other Endoqenous Steroids 


TD2004EAAS 


1.0 


Aug 13, 2004 


Harmonization of the Method for the 
Identification of Epoetin Alfa and Beta (EPO) 
and Darbepoetin Alfa (NESP) by IEF-Doiible 
Blotting and Chemiluminescent Detection 


TD2004EPO 


1.0 


In progress 


Measurement of Uncertainty for Anti-Doping 
Analysis 






Future 


Reporting Guidance for Gas 
Chromatography/Combustion/ Isotope Ratio 
Mass Spectrometry 






Future 


Reporting Guidance for Salbutamol and 
other Beta-2 Agonists 






Future 



International Standard for Laboratories 
Version 4.0 August 2004 



57 



WADA0135 



[WORLD ' '■ '-'■■ 

ANTI-DOPING :r 

I AGENCY 

play true ~ ■','■' -■ ' 

■'. Valid July, I* 4 , 2004. 



ADDENDUM TO THE INTERNATIONAL STANDARD FOR LABORATORIES 



Requirements for Anti-Doping Analysis of Whole Blood, Plasma, 
Serum or other Blood Fractions. 

Several ,anti-dopjhgr teste have now been developed on thq, blood matrix, and 
qan be, applied to whole -blood or blood fractions ., (e.g. rplasma> serum) to 
determine doping practices in sport. 

As currently Established^ the World Anti-Doping Code International Standard 
for laboratories: does not specifically cover procedures £0 'handle and .analyze 
the blood .matrix in anti-doping Laboratories . Provision 5.2.4.4.1 of the 
International Standard for Laboratories refers to specific requirements for the 
analysis of the blood matrix to be promulgated separately. 
The present document is established to complement or amend the existing 
International Standard for Laboratories , to provide ad hoc requirements to 
the Laboratories for handling and analyzing blood Samples in the context of 
antirdqping analysis. 

The official text of the Addendum to the International Standard for 
Laboratories shall be maintained by WADA and shall be published in English 
andL French: * In . the,, event of any conflict between the English and French 
version^, the. English version shairprevail. ; ' >. ,,■ T-'.- 

Specific Requirements for Whole Blood or Blood Fractions Analyses 

Ii5-an^y : ,Sections that/refer, to, urine, and are carried over into this, document 
by reference,; the terms : blood, plasma., or serum shall.. be substituted as 
appropriate. Unless otherwise stated, there is no bloody plasma, or serum 
equivalent to the urine integrity test or data, and any reference to this should 
be deleted. s 

The; folloANfing^ectiohs; of Section. 5 of the International Standard for 
Laboratories apply to the analysis of blood Samples by reference: 

5.1 and all subsections; 

5.2.1 and all subsections; f . - 
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5.2.2 and all subsections with the exception of subsections 5.2.2.5 and 
5.2.2.6 which are replaced by the following: Si^ 

Provisions 5.2.2,5 and 5.2.2.6 apply to plasma, serum or other blood 
fractions containing no blood cells. Samples shall be frozen on 
reception until analysis and as soon as practical after aliquots have 
been taken for analysis. The Laboratory shall retain the A and B 
. ^ , Samples ^ for a minimum of three (3) months^ , after the Jesting 
*' Authority ' receives a negative report: The Samples shall* be" VltSfiied 
frozen under appropriate conditions. 

Samples with irregularities shall be held frozen for a minimum of three 
(3) rrionths following the report to trie- Testing Authority . ; "' ; 

Samples that consist of whole blood or blood fractions containing 
intact cells shall be stored at approximately 4 degree Celsius on 
reception' 1 and should be analyzed within " { 4£° hours/ ^ As-soon as 
practicable after aliqliots have beeh taken for analysis-; Samples shduld 
be returned to approximately 4 degree Celsius storage.' Trie aritf- 
? doping Laboratory shall retain the A arid B Samples With br'-without 
: Adverse Analytical Finding for a minimum of 1 morith after the Testing 
Authority receives the final analytical Q X A" or "B" Sample} report. 



5.2.3 and all subsections; i! 

5.2.4 all subsections with the 1 exception of subsections 5:2.4;!, 5.2v4.3.I.l> 
5.2.4.2.1, 5.2.4.2.4, 5.2.4.3.1.2, 5.2.4.3.2.1, which are replaced or 
amended where needed by the following: 

' 5:2.4.3 . 1. 1 Screening and confirrhation tests may be 5 - 'peWbrmed 
■" 5: "'" ; Mitially 1 on the same aliquot of Sample. The test should be } repealed 
on a fresh aliquot of the Sample to ensure that' the initial test results 
are repeatable from the same Sample bottle. 

Detection of blood transfusion relies upon the use of multiple 
'■ ''■'■' ^antibodies ahd v -fltiw cytometry tb reveal several fed blood "cell 
"- '■ arttigens. Consequently article 5.2^4:3.1:3 dbes riot apply for- this type 
J - r - : of immunochemical analysis. • ! ' i; ; . - 

5.2.4.3.2.1 , for W B" Sample confirmation in whole blood 6r blood 

fraction with blood cells only, the "B" Sample analysis shall be 

^completed Within 30 days of notification of an "A" Sample Adverse 

Analytical €tndind. r ' ?*'■■(" ' ■'.-'•..-' 

5.2.5 and all subsections; !iC 

5.2.6 and all subsections with the exception of 5.2.6;4y 5.2.6.7, and 5;2;6.8. 
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5.3 and all subsections; 

5.4 and all subsections with the exception of 5.4.4. 1, 5.4.4.2.2, 5.4.4.3, 
5.4.6, and 5.4.7 which are amended, where applicable, by the following: 

5.4.4.1 Selection of Methods 

Standard methods are generally not available for Doping Control 
analyses. The Laboratory shall develop, validate and document in- 
house methods for substances on the Prohibited List or their 
Metabolites or Markers. The methods shall be selected and validated 
so they are fit for the purpose. 

5.4.4.3 The Laboratory should provide an estimation of the 
measurement uncertainty where applicable. 

5.4.6.2 Reference Collection 

A collection of Samples or isolates may be obtained from a biological 
matrix following an authentic and verifiable administration or traceable 
mixture of a Prohibited Substance or Method, providing that the 
analytical data are sufficient to justify the identity of the Prohibited 
Substance or Metabolite of a Prohibited Substance or Metabolite of a 
Prohibited Substance or Marker of a Prohibited Substance or Method. 

5.4.7.Assuring the quality of test results 

5.4.7.1. The performance of Laboratories for analysis on the blood 
matrix will be evaluated as deemed necessary by the World Anti- 
Doping Agency under the principles of the International Standard for 
Laboratories specifically applied to the blood matrix. 

5.4.7.2 The Laboratory shall have in place a quality assurance system, 
including the submission of blind quality control samples, that 
challenges the entire scope of the testing process. 

5.4.7.3 Analytical performance should be monitored by operating 
quality control schemes appropriate to the type and frequency of blood 
testing performed by the Laboratory. 



Applicable Technical Documents for blood analysis: 
Laboratory Documentation Packages. 
Laboratory Internal Chain of Custody. 
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Montreal, January 15 th , 2007 



Dear Laboratory Directors, 

Following the CAS decision in the recent T/E ratio case of the cyclist I. Landaluce 
(TAS 2006 / A /119) having exonerated the athlete on the basis that the same 
technician was involved in the preparation of the A and the B samples, WADA would 
like to remind all the accredited laboratories of the need to follow strictly provision 
5.2.4.3.2.2 of the International Standard for Laboratories in order to avoid dismissal 
of laboratory results in court on a procedural basis. This matter will be addressed 
further at the next WADA Laboratory Committee meeting. 

We use this opportunity to emphasize the obligation of accredited laboratories to 
follow all the rules applicable to them as established in the WADA standards. 

Should you require further information, please do not hesitate to contact me. 

Yours truly, 




Dr. Olivier Rabin 
Director, Science 
World Anti-Doping Agency 



World Anti-Doping Agency 

Stock Exchange Tower 

800 Place Victoria 

Suite 1700 

PO Box 120 

Montreal (Quebec) H4Z 1B7 

Canada 



Phone: + 1 514 904 9232 

Fax: + 1 514 904 8650 

www.wada-ama.org 
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ANNEX 6 



WADA Technical Document - TD2003LDOG 



Document Number: 


TD2003LDOC 


Version Number: 


1.3 


Written by: 


WADA Project Team 


Approved by: 




Date: 


June 5, 2003 


Effective Date: 


January 1, 2004 " 



LABORATORY DOCUMENTATION PACKAGES 

The required Documentation Packages shall be provided by: the Laboratory 
whenever required by the International Standard for Laboratories or in 
support of an Adverse Analytical Finding challenged by an Athlete. The 
package will be comprised of the information listed below. Each page of the 
package shall be numbered sequentially and the package certified to be a 
true:; copy; of the original data and forms. The items listed below do not 
constitute a list of required flow charts, forms or documents, but instead a 
list of information necessary to support the .'analytical, result. Laboratory 
working documents, computer printouts, and similar documents may be in 
the native language of the laboratory personnel. Table of contents and any 
flowcharts explaining the sequence of steps in the process and any other 
explanatory portions of the Documentation Packages should be provided in 
English or French, if requested. 

The items listed below shall be the only information the Laboratory is 
required to include in the. Documentation Package. Therefore, the Laboratory 
is not required to support an Adverse Analytical Finding by producing 
standard operating procedures, general quality management documents 
(e.g., ISO compliance documents) or any other documents not specifically 
required below. 

All Documentation Packages provided shall contain the following 
information: 

• Table of Contents 

• List of Laboratory Staff involved in the test, including signatures 
and/or initials and position title(s) 

• Sample Collection Control Form (external chain of custody forrn) 

• Documentation of shipping and receipt of intact Sample 

; • Documentation linking Sample Identification Number to Laboratory 
tderitification Number 

• "A" Sample Bottle Laboratory Internal Chain of Custody 

• Urine Integrity test results (if completed) 
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Document Number: 


TD2003LDOC 


Version Number: 


1.3 


Written by: 


WADA . Protect. Team 


Approvedby: . 




Date: 


June 5, 2003 : .> 


Effective Date: 


January 1, 2004 



Screening Test Data ■ •;;.?; J 

^Screening Test Description ■'..-■:,■,■ .vi, 

■ Screening Aliquot Laboratory Internal Chain of' Custody 
documentation 

~j> Screening Test Results on negative, positive and athlete Aliquot ' 

■ Documentation v of. any deviations from the written screening 
procedures; if any .. - ■■■•'• 

■ Data run in. the same analytical run or used to verify instrument 
performance or operation during that run. 

[For example, tuning data for the , mass spectrometer} 
chromatographic performance verification samples, if any; and/or 
quality control data, if any. This does not refer to data generated at 
.other times (e.g., validation data for the method)] 

"A" Sample Confirmation Procedure Data 

■ Confirmation Procedure Description 

■ Confirmation Aliquot Laboratory. Internal Chain of ^Custody 
documentation 

■ Confirmation Procedure Data on negative, positive and ail Athlete 
Aliquotfs^ 

■ Quantitative Data or ratio data and 'uncertainty estimation, if 
applicable 

■ Documentation of any deviations from the written confirmation 
procedures,; if any [For example, a change in the split ratio or a 
dilution, of the derivatized sample due to sample oyerfpad in the 
GC/MS; application of an additional cleanup step; or an explanation 
for the re-analysis of the sample with a new aliquot] 

■ Data run in the same analytical run or used to verify instrument 
performance or operation during that run. 

[For example, tuning data for the mass spectrometer; 
chromatographic performance verification samples, if any; and/or 
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quality control data, if any. This does not refer to data generated at 
other times (e.g., validation data for the method)] 

■ "A" Sample Certificate of Analysis or certified Test Report 

Documentation of identity of W B" Sample with information on opening 
procedure and signature of athlete, representative, or surrogate 
present at opening 

M B" Sample Bottle Laboratory Internal Chain of Custody 

"B" Sample Confirmation Procedure Data 

■ Confirmation Procedure Description 

■ Confirmation Aliquot Laboratory Internal Chain of Custody 
documentation 

■ Confirmation Procedure Data on negative, positive and all Athlete 
Aliquot(s) 

■ Data run in the same analytical run or used to verify instrument 
performance or operation during that run. [For examples, see n A" 
sample section] 

■ Quantitative Data or ratio data and uncertainty estimation, if 
applicable 

■ Documentation of any deviations from the written confirmation 
procedures, if any [For examples, see "A" sample section] 

■ "B" Sample Certificate of Analysis or certified Test Report " • 
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. 2005 Adverse Analytical Findings Reported by Accredited Laboratories 
table G Substances Identified in Each Drug Class 



Sl.l.a. Anabolic Agents - 
Exogenous AAS 


Occurences 


% within drug 
class 


Nandrolone 


298 


16.0% 


Stanozolol 


233 


12.5% 


Methandienone 


56 


3.0% 


Methenolone 


28 


1.5% 


Boldenone 


28 


1.5% 


Mesterolone 


11 


0.6% 


1-testosterone 


7 


0.4% 


Methyltestosterone 


7 


0.4%. 


1-andrbstendione 


7 


0.4% 


Drostanolbne 


. 6 


0.3% 


Oxandrolone 


6 


0,3% 


Oxymetholone 


5 


0.3% 


Trenbolone 


5 


0.3% 


Mestanblone 


4 


0.2% 


Dehydrochlorrnethvltestosterone 


4 


0.2% 


Clostebol 


2 


0.1% 


Danazol 


2 


0.1% 


Metharrdriol 


2 


0.1% 


delta-1-DHT 


1 


0.1% 


subtotal* 


712 




Sl.l.b. Anabolic Agents - 
Endogenous AAS 1 


Occurences 


% within drug 
class 


Testosterone 


1,132 


60.7% 


Prasterbne (DHEA) 


6. 


0.3% 


Aridrosterone 


5 


0.3% 


Androstenedione 


4 


0.2% 


Etiocholanolone . 


4 


0.2% 


58-androstanediol .. 


1 


0.1% 


subtotal* 


1,152 




IS.l. All Anabolic Agents 


Occurences 


ITOTAL* 


1,864 



Reporting of an Endogenous AAS may be due to detection of a concentration outside normal 
reference ranges and/or establishment of an exogenous source by GC/C/IRMS. 



S2. Hormones and Related 
Substances 


Occurences 


% within drug 
class 


hCG 


143 


88.3% 


Erythropoetin 


15 


9.3% 


LH 


3 


1.9% 


Darbepoetin 


1 


0,6% 


TOTAL* 


162 





* Some adverse analytical findings correspond to multiple findings on thesame athlete, including cases of 
longitudinal studies on testosterone. 
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